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CHAPTSa 15 


Human Origins 


Thi hUion' of nun a. quit* Mwrally, of ptruculai imwMi m 
RiMi of wi: ud» quit* iwlunUp, m would wUti to onquic* btio 
M la paour deuH tbao in th» com of ottur kfioml ibiM. TbJi 
pt^cran for deuiU ragtrdlfis hwiun hUtory h. bow«w, 
MiiNwlior AmbofTMbu t»' tbo ^tentolo^ As vriih iM 
prlinoia ireup in fvMnU uwant romsioi of nun vo rm. 1( 
Menu pro^nbto uui cM «anm of our oorly ovoliitieiur)' bfimy 
uy In Alia or Afria, n*lom 9Atkh ir» sootparuvotr poorly 
•xplond and wMcb hav« yWdad fow lamalN. 1 >a buiain 
jtory U Iwnoa vary ftairDOAUry and InaMqwla at (l» praami 
ilnu. Oir knowMv b oomuaily buiwKnii owny of our nmt 
bnpocuni f^l finds hava boaa dbeovarad wtUUn Uu pasi 
doeado or two, and. doubUoM, with Uu eoncinoad ad«iMa of 
Mplorarion and raaaarch otMr Intanaclni find* will oonUnu* lo 
to cnado. l*or tha praaBni. howovar. wa can tnaraly daierlba Uu 
Isolaiad ranulns w fix dlaecrarad and (weUon iba Itaertu as 
!• iknaa of dacant whldi tMy luooai. 

rHI ICB AOI * 

Humaa ivohiUon is aaaantlaUy a PWsCocana story. Mvanead 
manUfca apaa ara known In Mlocana and niocana rooks, and 
traeahlonal le nun w«o pniumaMy In asiicsnea In dw 
Uitar « 9 odi. TlMta ara, howavar, qulta unknown is foaiib. 
and wa luva at praaani no fiwmn rasnalns tem bafora Ou 

Ptobtocana, waicheeuan(atihafBe*{)otirUulastBiUionyaan 
ofoartb'shisiof)'. 

*nato apecli wa* marKad by cha oceunaeca of a vast anuwti 
of flaelaUon. Omt iMau ofMafomudin OMoortiitfO raftoe* 
of B«opo a»^ North AirurSoa and. atovlni southward, covared 
layf» portions of tbeaa eoniinanls with paai fJaciws, «4dla 
aaulkr |U6 bI aroM forroad about Iba hlpBer otountiin rao^ 
of iha Tonparata lavona. Suda ooDdlUons (wtkb niiibl easily 
r«ur if Iha avara«a usnpacatufa of eur presani Twnparata 
toms fan but a tew dcffaca) unqueaiiosaNy Mftad a profound 
Influenea ow the lite of th* eonharn eooibews. As iha ste<^ 


a, MAN *HP IHI V«tl8*»AliS 

C««tai ««• irot^l cbwi^ “ *^1;*^ 
UM. 10 rio* fcxwa, » t»«" ttnJraa, uri, fnMUy. tf in Ow 
toowo <l«*iy cov«d *<th rfowly ~*)nf 
JTTj 0-Mtmt of UK tc® cip U«ll ieqo«o« i*« 

►nimctHi ANiK*!. u»a. Unite ite iirfganee ©f cofr 
diMM MTt, V* ns#hi MIKCI «*» ml|i»Was of inimnli 
Mid U» «Unote» Bf ionw iukWo i© *#« ihKwel'* w ft** 
MvitonsMta] MAdiitetf. Vi^ n^c wpea. iftft. Oki ctaniKj 
comllibM. mA * praniun plMod upon AdAptaiion* to jmm 
than, mhl tUnuliu oveluiionuy drnlopnwrii. Tho Uo A** 
mtv h*** bow • pcttflc Wluonc* In 0 * utvioco «f iwi 
AmcM IM inlfiHU «iiK *Wch our ?ioiiCOcafM onmton 
centonM wo nrni oT iM Uvini femi but, in oMiUoo. ciuoy 
ijtm B0» mfinty oniiMlor mucb nuinod in titer d«tnb«ulon. 
tfi Suitiio *« wo roo» •hpbwte - rBUfiinoth* - of lovoi^ 
lypio, iM mooinoih of iM norm ind efpm tdoptod lo 
wtrmtf eonteiloM In iM leiitii. Piiilnocorooo* won tbundoni 
in Surope. ond trool hute of Iwnio wm pnoOM on ti* uoppo* 
•Mcb ceivrod nueh of Ute ContUtont. AMnoli* of luni boo». 
Mid ttei m plontiM In Buropo «vo dipeilu. T)i* rotedoor 
luiBd Mwtit 10 •eucbem Fnneo, ind, on Um oUht boad. B* 
b^pofotomui n«h«i B(«teid duHnt iho w*nm $«rt» of tho 
ported. 

In AfiKTica. too, tbon won mony cmiurao no* 
ciUnet ilMo. ote, two yorteut irpot of nummotlu. «i otel oa 
tin ffliKodoa. I teoro pHniU>« probcoddlon. Coraii tnd 
liMM r««Md ib« Antricon ptew. Oioni. ahon«»Miod boon, 
lte«. Hid sroii MbfO'teotiKd coi* won ooiont iho moot cotv 
WtauM of amlvem. Omi proimd tioUto, om u tefo n 
HI sloobtfit, WHO nuriMToits wd in Uw louOi won pnnni tb# 
ibptodento, pteit eowino of til* ornikdlllw 
TMI otACiAi. ASiAi. Vf» iTiiM not ovoromptiub* tiio 
orueil of tbe PMowont glaelnitei, Ii wu •bnott oniirrir 
eoodMd 10 die nortlioni Arctle neti TOmpHiio mob, ud tvoo 
iM iM ngiona MR oocouBlwd, bi Nonb AimM iho lino 
of Iho OUo Hid Minourl rivoft marks oui, rou|hJy, ciie outor 
rwFu »f Iho odnoce of iho glitecn aroing In uodc Ctnodi. 
Is EutPDo, ScondiiNvJ* Dio eeain cf • gloctel ina wbcb 
to wfod OteU of Onai Krtteis norihtm Correisy, and northom 
Kuaia. The Alp* formod a HBiller cociro of seiivft)' from 



HVMAN OSiaiNS 

wBicb tUcien 4«Bc«nde<t ihe etevniain Hopm tcm diMn«e 
hlo Ibe airreundinf ueu. Antf oiter Biiropean mouniiju 
formed minor c»Mn». Nonben A«ia ippeaK to hew beon 
Ufi|twi4ie<f. aJthough wtth i cold dinwie, umJ htwi um of 
Europe ond North America tmt mw ioucbed by the <• apt. 

THi OLaciAL ftiQVPNCB. When gleaetioAerw firstrudM 
• cantucytvo, Uwtsthou^i diei thw« bad been iiiaileM^tKe 
end retreat of (he lee. ThU is now. however, btown w to teve 
Men the case; there were xMa fhmueUom in the tatent of the 
gledeied ereet, end, between lupciMtve tdvenca of the Uo, 
repOM fe iM (leelel ereee heve hed cUmeua teemin|iy wimer 
(hen they beve H>*dey. 

fn AmerMa giecU tiudiei heve reeyhed h thedeerdbUnetJen 
of four Meceeeivo gkcie] nvudme. Mtween whkb for long 
pertodi of time • tent or even hundradi of (heimridi of yoin • 
ihera viera Mng lnier|(eeiet perlodi with umpenie to eerm 
dlmaiei in ihenorth^lem United fiuiet end eouthemOnada 
In Stirepe inidlea of the Alpine gledel erau heve fumidsed 
eoMiderable evidence that there, too, there w«e four tlm« of 
muimum attctauoe, with ilifeo Iniergleclel periode. *Theea four 
(Mulme have been pven miuw derived from AJpIne JoceVyae 
in v^kh (he depoelte formed at that time are w«U prmoncil • 
Oviu. Mindei RlM. and Worm, nainea Aceen parity bmaue* 
itmy fbikw on# inethar in elphabetleat ee in chronolefba 
eeqseaee. 

The four^lauen doctrine b not. however, fully ecteMbtwL 
Then hen bean many worfcin who belimed that in Europe there 
•era only two glaelal nwlrua and one miergiBdal perM. The 
other (wo eeppoeed iotergleclal perlodi were, aeeording to ible 
theory, orOy minor IhieuaUena within a aingfe make ilMel 
advance. Porhape a eompronlee may he made between the two 
iheorfea, and idea* may be eteenilally correct, h may be 
that ibere were four glectafiooi but that they were itoused 
two and two, The Oonc and Miedel glacieUoru may have 
occurred clcaa tegetber ia doe ia the early PWsiocena, vHch but 
• short intarvel between them. The Rise and Wotm may have 
been slniluly aesodeiad towirds tM end of the PleUteeeM. A 
iertg, warn, major iatenlacial penod mar have occurred between 
the two great Uom of ka acUvity. Tbeee kleu have been Uw 
cerperated « the eccerDptnylog diegmiL 


* MAN AMD TH« vaHTSlAAteg 

Afttflvt ID iw ouf kBowMpe of 
hi«Mn hiitoiy *mo *• “* 

aiaoe*. Tkk 

n • lienittd w»y, tftd ita «*idai»» ■ 
nm (oo ch*f, ff hwi«o ™*nain» «•» 
KiuUly rcKirf ifl ilw»l MMftt, iMU 
pMhlon «Dukl b* dawmie*! 
c«n«anu«« ««: bui ih* ad^ « • 
|i«^ k »»( On pMte* 0 «t nn would 
^ u I CNm«»ruib)a MbHaibo. and 

flndl ua tNilifIbU. PiKb to <•*« 
ofiNi oeew te nraUM ffcOwM. “u* 
^nc g» k »4UMt« (or fOWU rwNiWl 
bin ilHM «V 9 dipotoa uNikUy 
but • UMiad Partod of wnk TM 
•dviMk and ntmi of On ko ««P< 
unmd cHmktk ceadhtoM ov«r lario 
•nu kfid eautod ra» ftwiMtbiN In 
thk flew of *UkifM far from On !!•«■ 
■ud kNM. TUm wtoblo eandlUooi 
mulMd to On davotopmant of UrffloM 
npMNHini oM vtolay M aMni 
MMkm ohaAMto, «sd tba aadukfw* of 
rviNM rnauaail)' fbund to woh t«r> 
ncM may M daumlnad. AaaMlaiad 
with gtoelai kdvtneoa and rtuoku ihero 
iwm u )Nva Imn p^t fludukuoni of 
Um M*ai linaa. la a nuoiMr of ratlena 
ara found CM«ul KiriMk, todnaOnd 
iW iha ihore ooco tkV ai hithar lavala, 
■Muotifsaa aavml hwndrod fea( above 
iFiopneanistned. 

In tfOpkal and awtolnptcal caftona 
0)0 glodan cannot, of eoune, fit* ua 
diract ovidmo of tba leolocto k|o of 
benoA Ank. Indlmt^. howaver. ihev 
m of aid. ClNa«ea to On clawktod 
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ntloBs pnauMbly nflueneed ellmaUc eoMUiiora n Tut diaonc 
Kfiooft. rn a>mlai*on «Uh chrs, workcn in tiw uopka And 
suoot of ■l(« 7 i*Uors «f w«i, or *plu««) Mflodft witQ 

dry. itiMptuvWs'. li >■ v«cy proNbto iMi Tba ««< >ta«ai 
eorrwpend to eondiMM &nhv north. AMrplovtoi 

umw to mtetslKiaJ parloda. 

AnJsMJ rwnaJM found with ihoM of mon m of Uniecuineo. 
Thay will WU ua wheUior ihe Umaa «««« warm or cold - slaolal 
M Intwslwliil > and ih« pmvet or atanoa eC cortain foma 
mar affocd mdctawa that m an daalina with aatly or Ma 
f i^tuseoM Umaa. PlanU, too, funtJah uaaful avidenca, tor ihay 
ara e«an nwa mavkwd hr didhianeoa In anvjtotunani than are 
aiUiMl* and hanca can fiAact the elinilo tluciuailena whkli 
Ottuned during the fMaiocana. An iniaraadnf meant davatep- 
sNiu ii dua ID titf dUMvaiy that pollan ralei may ha pmaarvad 
tolact in paai bada for lane patlodi of time and yield valuabla 
infonMileti aoncaminc iha lypaa of trace praaent w1«a iha 
peat bof wai fomad. 

Man hai kn# ban a looimakaa and toolmtar. and none 
impkmanei am found In many PtaiiioeaM dapoalta. Tha pananl 
Mqyaoca of tM human cuttuma lo which Utaaa Imokmenu 
panatn b lo many nam wall mublbhad. and human kaalb 
iMcbiad with awia loali ean ofun ba awlenad to a dafIniM 
odiuni parM. Bui thb doaa not alwtyi uaura an abaolwH 
(bta. for odlunl itopaa may overlap. Iha raadar of ihb boeh 
Uvm In an odvanaad nafa of aulcora; tha Mtiva Auiuallan b 
Mill la tha dtena Wa have no luaramae that iraatar 
imkromiiy axhcad in iha paiL 

Jn aum: Wo may attempt to data human ramaina by tba 
teokclc condiUofw of tha And. oy tha aaaoctetad aolmal 
aod rwMlni. and Oy bnpbmanti dbcovacad with 
thm. But tbb avWarKO la ofNn dHTlevU lo coriaku with 
(ha iladal Uma-tabia, aod thb timMabk bi turn, b eun 
ooi Qrmly aatabliahad. Kcmo daiaa acalpwd to aarHar 
buman Bnda mwi be R«ardad aa only teciiaUto to ibdr 
satwio. 

HUMAN euLTunaa 

Alihauih tha aUMaal remairo of loaent man are tnu main 
cooeaen In thb chapter, cultural oldecu are jaoenQy found 

































humaKorioshs » 

uao^u6 «ih ioA fowiH « shwW {W«« ««s««r, 
If l»;sfly, culwal u w«i! w phywcti rvoMiod. 

Mrm ©f IW ™" •” petiih»K« cDftWfuH 

*hXdW«w« f'’ 

alswvs w«l f«» fu* pflm^ woli ird w*Rpo« barter^ nw 

^iHT Am«*| th* WP* o* «>« 

JJSUSIt*. WbONM r»w »>p« of iw* t« eoiwJ J 
«K^w)tl8 wHkh rnwren ifr«*uliriy »ftd froquorn^ «bi^ 
■IL lAo mdiky. flin’ » * homoionoom. iJicoow roRMrbl 
hi«l Will- » od^ «l» .M V« 

SEfe^sgci •• « ehikk rorti, cowfwn W fl-ni’ P*r» 

2 «d »-«• *- ivwirtio tel w. hy "gn-ic« 

Suili ««* of mm, IR <t- tb-M* of flk"« o*hof ™u«l» w« 
W . Rirtiww. mwifw tuff, hold Ihote.«. • M •« 
fiBOrtiny iid^iof I" pww'*'* 

tfp* of «•«• »©<• iwy bo dHtiwulihod. In «» 
MfwwHTi «rUJft of U- oWo#* ro«#fil»d ciilwm, Jf tt CM 
StifliWr whieb terti* 0 - Implon-nt; (tafcct on 
^tl1 U» iwi-itilin csfO hto Nor fivon th# dNM *NN 
nilTioea'id *rN. W fbf **• wfnmon, Hihoi w» whKb 
iho fhkM r**of iN" iN e«» »»»N W®N"oo‘* ^ 
ift m«y o«oo IN lUko* tpo-r lo Nw Non •»«;* <^iN 

J«?ef loM II Sooh N>» fl-y N ui^i 

S5L WiflP <»0I- upon tNm Nt froqoW’lJ w 
Si. « mM* of stwIN cblpo boinc rtmoy^^on* M 
Liiini to pivo woio orfoa iNpo ond c«*oi On 

CSsf bond, IN sMpinc v*« 

flkki wu ItruCk off; iN c«0 wo* imWn by protrtw 
Sfflpl^r » INI HNn IN fUko ww dJtiodrd by * 
dw!!U Wo*, it woB oNody of iN Notfod eobtoui ond nooNd 

’^^T^MlTSf ^ ^0*»"«'«» wo»4bl* 10 mo^ 

tecturo 0 vorWv of impNnenu. In «n- ooM w o*" N"*))’ 
to .N «« to *h«h tNy^ ^ 

JSdfi ft Of Kropois. knit«t. o«h. fthi-K oit. whfcb 



•I MAN AND TR« 

i6e*t «M tfo rflee*Jv® wort <tpon wc»t niwml* 

a wcod fAd tudiB. , , _ 

Below •• wfll chuicurto IW sqiMoce or oiiwa 

iMeh ih« nudr of wA itrMlos lAowo lo ><•«» occurred lo ibe 
proa» of hwrort dowloooweit *n»»e Kifeo •» lamed oia 
PeilewiAi a rtcoo P*rM M wbkfi mao mav have fsede (be 
fint 091 lA \ooi-iB4UPt ibv incJodo: <•) tfce NleoMwe, or 
OU Siena Aie.eover1r« mub of Uw Hiliioeane ud frtqwnily 
divided Uio Lower, Middle, and Uppor pecMi: (2) Ota Mee> 
IkUc Am of tDcMrty nullwinlwma of ^eloBleall)’ raeenc ilmaa: 
(3> (be Heelitbte or Now Sione Abo, wban nee flrw began ia 
bad a MMed ciikMr tMa a nonaadie aMotaneo: and (d) the maul 
urn Bnxoe arid (ron, wMeb cany the eury doam to hMcnc 


BOKTHa In Mlddb end U»ef Plebweane depoeiii we tad 
owtienMa fiena loola wlUdi were dotaluly made by euo and 
«akb fkb Inu noil rmomimd cat^orke In dureotarWIe 



MIM t*«« iw ftmrn W Mb Wg l M I. TM ae mtft 
M> ^ Tvun eva le (• aC (■■■a —eWIWNr W*. » 

«a« M o bM. mMir arMnl wiA aa« MnMel 

eoluroi. Bsi before (bU level was nadied. there musi have been 
dwug wbkh man nude hb Riat crude uperlmano u a 
iDolfiNker and tool<war, avalliof blmiatf of sik}i ptecee of 
eUM a* ouk (o band or, ai iha moat, knorblrtB oiT a Ibw cliipa 
w (Ubiert Ote place ic his hand or lo hh daalree. To fUni tads 
Wievad M be of ihls naiure, Iha (erm'eoJilhs*, or * daws sonM’, 
(I ehan vplled. Bui It I* obviow tiw h Is i difBeitlt If ooi 
inVoMW lask surely to tell «Mh Inplaanenta froei sn»ee 



chAwd « *«i> ibroutB r*iuni causm. «nd th* *i««i ©f mwy 
n^po^ dscovcriB of (bia MR i* diUN 0 ti&. Kuotefous An* or 
(Una tw iM «i«1y Pteinowfte h»v» bM«i ctiJmed u nan’s 
handiwork. TMt U, * priwl, noi unreMOMtto, 4od Ihii *rlofl 
nay MThaps M twrocd Uw Pw-PalMlIihtt; curely by 
bttinnind ©r iha ?l«iBtoccM naa’i anccacon muii have advanoM 
IM 1 *^. o' 

anM of having boon However. «qMi]y MAvinemg 

Mlicha lav* baen deecribM from the Mlocan* and Moean^ 
«beR U » HObabte our ancaciore were suit on CM apa M. 
IMM a» oean to conalMrabis auaplden, and acaptUun h 
fven urongsr concamlnc *UII elder ec^ithi from tto OligoMo* 
and oven Ae Eocena, wtm nu even a moAkey ww in eain*n» 
Lowan PALBOLITHIC. In «oi*crtM wUh ihls duNow utua* 
oen la ttc w4)lcK m weeunter when w* pregteai Inio Ute 
middle Mrtion of the Pmiioean^ Hare man was a nakar of 



■mMb M xa w <■ «MW. *«• AUw»am mONM» 

M mwm- xa w* -Ifw •vumM. (an- om 
•tobe took Whidi. alchough rre^Mrily crude, are raedifar 
•dentiJIed and daslAed by the eapeat. 

The clatah; Lower PalaoUcbic euUurea are tMae tdenilM 
neairly a eanwry ago in iM wrecae along the Soraote Uver in 
nenhem France at AbtovilM, St Aeheui, aod Mber lowna io 
the Ankni dbulct. In Ome nicurea iM chandoriitlo tool ww 





A MH M •MMnMM M 

mm MnM*! tf iIb Umt m MiM> fm urt fc Tt* tmt mM 
•« «*M IM mt M* ««•«•»• pu iaiK » (W**** IM 

««tM » »■ MM ataMWI. AiM* IM Mi 4MMIM W » «*M 
>•• w AnSit mM •*> Ma >M lA JA MMMMW (IM 

wttA* Mi MN • MMta. >W rv » OvM ’Mk 

Mr I—wh —««■>■> IW— 

HwpM Mi—wa Mi<M« iFMCiOi MMIMt 

Hieir ctusMcaden «nd rcitirtMlMpi an by no kmai ntilM 
H >(4 W» may nett i2tt CiacteniiA cuJiuk, chwacttrlaeJ by 
an aUiftdiMK ot BmO reucb flakaa, and (h« Levaltoislan^ <n 
wlikl) ihe pfiropal type waa a lar^B thto flake wniek fron a 
eattAiily praittRd eete. 

* FemwrtyttfnM Ct * lttP 


a MAN AND TKB vaariatATES 

Ott Mnd aae. ot naae * ^ (altMM<& Aakaa mt* aa 
MllL TWi sna a latr ^ Miihir* sevml 

pouMa fron which chips l«d ban remoyad w diva cc an almBAd* 
like ihape, iha reuAdad end Uteinf the palm, and a cuuinc «dda 
attndlAS iMk eitbat mu^r. The oMar phaM of (hb type oT 
ediiira, « *hfeh iha band axa «<u endaly praparad, i» the 
AbbavOlUfi* * in tba attfcmlind and desaly ralawd Achaulaait 
IM inpbmant <m trm* canfulb faihionad and iha ntcini 
odfH ibttiihKr. Abbeviikan aad Acbearfaan lypaa an wOb- 
ipmd in MMdb PkWeeana dapoea et MWe and setuham 
burapai berend ibb ngMi th« have bean (bund aa hr aaii ai 
Irufla and iMih ibreuch Ahia te iha Capa. 

Bui it h« bam Teund bi racani yaan ihai diara nwa athar 
add^xaad ruiivnU eUnenu in thaLewar hataellilUc In Buropa 
ihatt aabtad, ilen^lde iha handwua euiiuiaa. echan in which 
(he iniptownti wen made cntlnly rmn Aekaa, am ean*. 


HUMAM OkiOlNS 


During 0ie pa^ lew yc«n *** tmercjni knowlsd^s 
ot MiD tpodwr cgitgre cbanKurtsW of ibe Mid«i« 

Pteuioem cf Muth^CMn Am. In chb w« bid. in «MHIon 
u |Uk«. « eon looli tM* Iniwr H net a bud im but t «n**K 
mnoln cMwer. Sitett eultym an prenni ia Indbt (tbe Soan 
wlwn). lurma, CWna. and Java and art ©f *r«n inunat 
McauM may appaar u ba aaaoaaud wih iba aarb' bunas 
typH of that araa • .Sa*4nr*w« and pertH0 
aa wtf I. 

Apait Iren tM ban knowM«a of Uiak mMa, «a mi talk 
iitito ol tha lift of n«i of cha mb’ PaleelKhIc aacapa by irp 
riMtea. Oeeaaianal dMvarba of bearito kndleata ihai may *<ra 
,Mnof Ara. CSathaa. tl pnnat, can ban baan »b m Uiaaliapa 
efhldaa Bui than Ja no indleaUpeefhomaa of any aen. probably 
nomifli bayond iM uaa of naiurak rock ibalkan and oavaa or ©I 
beuihi arnniad m a windbfaak. ’Twy war* wiiboui arkulture 
ar dotiKiM anIiMla and hanM im« hava baan noma^ huntara 

a 



nm M m iw> •«» iM •am awMr nii ^ . 

tt-M (la, 10 •«• ma rw aui-ta ar . . . « *■’<*» 

•tMA «AA« a»MB Srrato» 

and roo4>»lhann. All la all. tbe«r IIK^ Jedfod by swdeni 
Mndarta. nuw hava baeai on a low plasa - and a ne« dt^ 
airaaabk ow 

utppta >*i.aOLiTHic. tjw* h the Ptetaiocaaa, dunn* 
much or ihe last (Worm) (tocuUop aod ibe wtnn period pr» 
cadint II. Ihe chanctaniue European culiim is iha Mounerian. 



ai HAH AMD THI VeKT»|IA1J> 

*4^ denm lu mow rrotfi it» rock thttm ot U MewcMi b 
lewJKRi Pnm la IM typieU McniuMa& ib* bud «x» hu 
dMMnd ifwl we M tnuead ■ vvieiy of Ihlie loflb vAlctt 
en o/^Oy sfupM tv Mowhb*. tbli (ummu. w (bay mU 
be iba oaa. Sw 6 m MMCKriUi haa been Oerived Ifen Ae 
flake eulnine of ilM PaleoliihK. Ttm k n» ibarp )be of 
deflMraUon feMww Low ftkoliUti: and iM paHod, end 
earlWf w* of I'l^enMnts (LiU panlai (n the Middle MetfiiUc. 
g«w On hand ew • fMitd In ur* a(ei c( chia a|e (ai w La 
MMoqia In H/anc«), wAIM (he hrte flakie eharaewWic of ihe 
I^MlioUaa are fre«uaa(ly«ncoee(ef«d «Ufi lyp^i Mooeurian 
ittf^menta. 'The MMaiefiui la coinaiM In aany parta of 
Buropa and en eaat Into Nleauna, wc Turtaatan. asd Sibade, 
and dCMiy aoliucv. leflKhet Mth (ha L^valiela IkUa. 

am atfMpraad In Africa. In many imru of AM. hestever. tha 
MeuawHan li unknewm tn tM Mlddla NMimic. A CMimt 
«e «rliw euKiam, iM fluNn of cM loeb aie cMflMealy known; 
in iwwova imum Ihe Mouaiaman aim teiwylitdod nnalni 
ef Neaadenbal rnaik 

(rrraa eaiflOUTHtc. Ttk law of cha Worm ftaeb' 

(am (and Mnee (ha my end of tAe PMKOoma) an eiiaraeaarBad 

by Un Upper nieelichto euluiraa. Here fbr ihe Bnc line we ere 
dealtoi wnb ImpMtnenie Meiiaty anoelaM wlih mea of our 
own wedH, H«m» eepMr. In Burope ihe cvliyiea of (hli time 
ire etf known end hen received aanei beeed on aitei In 
eeniral and aosihem Pranco. The rokier eultuie wu (hal termed 
the A(e4floactan, whkh roey haw had ha hepinninfi ae nwch 
u aOidOO yean ape. SwMini the Auripnaclan we And in 
omv elm a toliwrian layer eoniablni a eunura of a dHWani 
type, whkh may have mpmonled an levaalon of weeiam Europe 
front (be eaw. Thk k In urm wtccaeded by (he Mepdaicntan, bn 
evolotiofl from the Aurlpteoian. Ute Awrlfnaebuia end Mat' 
dalntaM ceecn lo Iwre favovred cam aod rock ehdtere •• 
Mmea; Che SoUnriae* appear co have bien nomedie nappe 
hwrwnefwIW horwe. 

Phet work in rbe Upper paleeUcnk eulcuraa baa ai a major 
moire the prodiKUon uf lent slim biadea. mofiy tuhaUe for 
buteti wrwfc frost a prepared c^e. A charanarisdc lype ia ihal 
known ac a (nvet (or bur'nL in whicO (Do end cf cbo blade waa 
(fttd V a knife^pei'M. Ihe Soloifian «a* charesaerued by larfc 


HVMAff ODIOCNS 



«Ad Uftdw. "nm* ««• nraful^ 

«h4p«4 by Um rvnoMU cf mw)J ftekM thiwfh ptMnm nth« 
cUn iMurifMr btovri, 

N«w oiicun] tteiwm mUo tMr a^wkiM Jn U» Upper 
Pilnauu& Bon*, pray^ouily Iliil* UMd, If 4X(«mJv«;^ «inp4oy«i{, 
p*iikiil*ny In ih* M*|^i«aUa. An inNnulni Jum li Uw 
dMKwy ct bon* n*^l«. A nov«l rMiun ii $ rmtIM Mwtap> 
omi of *n, ptrtkaJtrjy fn ih* Mtctfotooitn, Wuiy anFivod 
•nd «rv»d bonw and ttnoMm h*v« boon 4lao»von4. for 
Mtnpl*, and aapaclally iCflklnp ora th* mpavJn^ and paMii^ 
whkh adotn ibo ^aJIo of a mimbw U cavotno In aotubam 
, Fnne* and (M rvnneaa. 

; Aliheupn our praaoot knowMp* of chan n JtmM. wnOar 
I Upper PaleoUchk nlwm woro wUaoprood In AjIo and AfrM*. 
Ill ladia and OniM lo th* oaw and Kenya co th* louijt. In wroe 
aaea thoa* appaor lo b* ck«e^ eonparaMa lo the Bufopaan 
Avrl^wctonrin o(hm local t«nna hava baan Itvao. aa InncRh 
Africa, whapa Uppar PaiaoUchk; cuUutm tamed tha '^pflM* 
and ‘Ooiiian’ are notable for die abundaneo of tiny flaia 
termed 'microUifaa*. 

MPfOUTHic U «aa once behaved that from U» 
OMdtcoeA^iDBo advanced at 000* into ebaoeuM, aaMnCially 
'dvfitted' Heohihis iU|e. But cn recent decada* •( haa bow 




HIN AND THt VeBTiVtATeS 

inemanily realU^d (bit ibm evlMsd 
MAelkKuil wjlturtfc no* ** ibi 

MttMliihie. Of MWdle Seo« A»». Tbi OM 
Stone for iJ« fn«t ptn. cem t* eon- 
Merad ai ^otM xavif>d wuH ihe 

Afiel «IM« of KtfMi t)« ioM* 

whereof CM o»*e of UfiOO W Wore 
Chrlsi: cM Meeol^thic may M^*. on Uw 
eiveA|le*(M tnroufh the twn kOiOOOyeart. 

MMolixhlc men bve4 undcf ellmenc 
eondhiofu »Meh ned ctientedfieeUy from 
chew knOM* oy hh M iMi e me n . tn matt, 
et burope. the retreei of iM «e. 
(here ewwed e Tonei icepe vrieh e Mmp 
c1ltwite» ififl m*"y of iM enlnula whkh 
ffmn OMe hunted hed vtnlehed froto ihe 
MeiM. Ftfther from U*e encwblle |ledil 
lecleni (Mre ebe eppev to heve been 
cUrnetie ehlftfc end srwi re»lo«e of the 
Sohere ind eeninl Ask, aerlier well 
Miured. ipcar to hive bewait proiree' 
lively dnereMlewodepMfor hitmen Ufe 
htttoilihK men wee itlll e wwidefint 

—... hviMer iftd reod«Mt«« 

ten: elthouih Ihe dot ePM*" " • foUo^f* 
w Wher domente enlmeli end no Mew ^JM 

nim* found if, MeeoMihk «W ki* T aLuu? 

b (rMneitlM end ocher .eomccne ihepei, In ty^, Aaillen, 
TerdenoMen, end Me»k«»o»ien ere emont the more fMdirtr 
^ ,1^ (oeeliormof thb tie «e»1itl««lt^ of 
wrti eppeer le he** Men wiMeoread il»o In 
Afrlee Milw IM between cM Old Scone A^ “"d Nedii^ 

mcSVoopr tb. Old 

yotid IM» level. Mmoliihlc of oven Upwr Paieoliihic oondiclone 
ii^nined m ooUylni icelwn (Wh « Au«i»M, for e*enipie), end 
!n)!^cert«in tMt «M eeriy Invedve ef Ow Amioew w« in e 
MeeobihK (of own bie hikolltlji:) cuJlunil *ti^ 

Neo LCTtc 1C. The liuUetion oftM Neoln hce mertij 'M trceMt 
iv^uiion chei has tworred ui humen <«Uut«l evoluil^ "nte 
pun* MS fieme (Mm Che (etttiveCy unimporcsM rui ihei 


A nmnm o.iMCf 

•MwiwMireMV 
•WIM Owt. T>» m 


aw Me 

m>m. (AP)*' lecw 
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«toM inptemeaCt. lAIWucIi r«ulsed, ware nvodiAnl Jn l)pe. 
SomrwHai idor imporunt wu (h« dcRiopnieni of pottccy, 
whkh Improved (bilUiM Fm food siortge {Meesie of the 
indeeinKCiMKiy of pw fripnenu, chle bu been iovehmUa to 
(he ercbeolodlsi in Weiulfytng ouliurei roup* tbroii^li comrte 

ne meier develoomenu of the Weoiliblc> bo**wr. were In 
ewe other fWd>: the develepmem of epkuUure ind the 
derwUltttion of enlaub. Mie tMrebr ceited coetrol over 
nb food KHircee. eooM ce«M to be e wftoOeriag hunter, and 
«Mtd ilw in Hitlod eeriwnunitbe with all ihe UnpUcaUeei lot 
(bture eocbl end econonle edvaacei ihei *u<h a life Impllaa. 
Antoni asticnluinl producu, edibb greaea, from wbieh our 
modwo fralna lave arUen, were premlnefii From tM firet. Of 
■nInaU the pig. «ow, iMeo, end goat were eariv domeaikeiedi 
the ■« and, bter, the heree were added aa beeet* of tnjrden 
end trenapert. Whib there ere RMoy uMeneimtee. k appeen 
ihal (he wUd profeitiiere of many of Iheee plante end enlmnb 
were preeeni h a beh of eotinuy eatendini from e<rpi OMt 
ihfough MMopouuWa to nonhweaiem Indie, end CM velleyi 
ofthereiurJvwiBfihli iren-tbeNlle, theTigcb, the Buphnuea. 
end the Indw • miy wa]l have bnen ma^or Aim of orltiri of 
iheNeoUihio mode ^Jilb. The cbm of origin eeeeot be deiWtelr 
Mi, Corulnly, howeter, ihe bfoollihle wei «el eeteMehod In 
tho N«i Beet by dOOO e.c. end fba that ume on thli new 
eulcum eppean to have epr^ npidLy ever itac eree* of the 
Old World. 

CHTHOPueTtoN cf MiTAii. Hevini eapbltid the eniiml 
and ve«)Ubb ree ouna e ebout him. NeoUtliM men wm mc alow 
10 eaplore the poeelbUltMe of (he mineni world. Copper objeeu 
won eppmr in NeolIcNIe imceriela, Tbb meal by Imif. however, 
b too vioeH to Form good toob. It wm mod found iheC aHoye 
edtb other mnaia ffve a muA harder product. PixicuhrCy 
inefUl wwB broeae. e cepper*Un alloy, end by about 3000 a.c 
a Bronio hod t«fiin in the Near Baat. with (hb rmul 
•uppbnUni (Cone bi (ho more imporlant leob and seeapooa. 
Prom iMb centre brenee apread wUely over Europe and Asia 
so that ifita meul weu eomswn io looei of Europe 9y 3COO P.C 
and lad exreoded eeaC to China by about 1400 i,a 

laiw -a^in tppersn^ in tbe Near Bast - oan mastered (be 
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B«a,odi W* O'* 

| 4 <I 0 i.e.. U« «c of ^ 

«reid rufUly. *«l oiWl" * 

bfDUolD ffWim* ofEurtimiDd u 

JJaiftMi u^nikijv nywrloJ o* Wn pot* "lijontf of 

''^lT Af[S**bo%tr«, Koa** "•> 

KA ^.%• b«t »\e*\y Bft^ » • 1 *bmo« *•«' ^ 

ceryMUMtco. l»o^ o' •» •lill In *n 

MKAtMA Nooltok in* of mwy »«» 

of A^^woM «»*IU1 iBort boek*«rt, for ibe IM*a« t»d 

Hr^T b»jn ih*« Of caw* 4 tihoU™ Of WttW »«)*>« 

ilw fir MUM IM CU WmM. 

fBIKiriVB UAN IN A*U 


nr M lAW i^mm of iM Omha ovelyaoMO' imy. mwcti ei 
M ivWoM* li dvhvl rreei riitW la eura»o oad U« iomM 
ModlHmoMti iMoo. Per U* oartUr P*»t of ib* fw, 
tto EtitOMOfi Oou m M >«. uMOtiifKiory. Pram ito bUMk 
PWIKIV* *aoaln of am. on iM oihor hand, hovo cofoa 
MO IbmoM oM oMofr nhwd t»po(. PWAwoorAroM OM 
temMoHM. fvttih viImMo lioewMio ro^lni iho 
aiM Brtsiltl'o lU# of Itimn ovaMlon of whMi wo Iwvo 
acum knoorWyo. 

TH» MVA ‘Att UAH’, la Du low HihiM Dr Eutorw 
DvM. of CM DsKb imy medial lenva. woni to iM Bwi 
MM «idi iM nnmtMod InWMlen of IMIn| primiciv* mat). 
Ujiv Mvo itwM H«t) aAneuMmwnu: cM ourpcWns Uiin* la 
0WI DuMa M ociuUlv M «Mt ho mi loetlnf for. 9omoltw 
cf aibvi aniBwP M ban OlocomM In dopoiJU of vekenlfi 
Ml 00 Ibe bofika of iM Solo fthw in oeaiAm Jovb. Dubola mi 
a wort In IBM. la axcaaio iMh e bone bod near ibo vUkae 
of THtdi. Soon, vnonf Ow momMi romeine. ho ouae upan a 
uoUiefbonan oppeannce. Claie by was fovod i abulMap ud 
War, 40d aoew datetwe eMy. In ihe uth oeceveiloe. ■ iBi|b 
bone (fanur) ond c«« oihor uoch. Debeia rofumcd to Europe, 
I ideniilh: doacrpliea of M frapiNAtt, wBich ho Mined 
fHftKmuhnpu treeitu. dw ‘enn ape own’, ond iwnod the 
Mwba over to o Owtdi mueeen. With ihJa. ■adldona lo oor 
teowledp of ibb Jm ean ceaeed fcr Ibna decedeo, A Carmoo 






:i( HAN AND iKa Vi»TI»AAT*» 

idttUA: «ndlilofi mW* vw cM*vaw)« v th* TrJ"«t ate. 
fteed nwn«o»a koaruU bon**, bu^ CiiW co IW 0» * 141 iic« 
(Wtiw atm ol PUheemAnp^. Aitd, fM IOCB# f»fl«o <moUl 
» wtdMMind, «y« tM on«n*l find iudf m* *11 

Wt im koH biddep from boUi it* pwbfc *nd »>« 

Tb* mnjc* tB* *kultaft u OoenMa » Dobob, n« io 

usiawtlihaimueb deb*t**nd diru*bDfl«*«M<I< UwMobvioul/ 
rvQoce»Hnufv*ui0Apelik* twn tpyi»ntftmi«mir 
m bon-*, TTw* w« b«*y. ““ 

ic&«t9> •'•d CM vault oT UM akuli w« •scwnal)' iDw. UdMaCitti 
a bnM Uf M-lbf cl-" W "®dam »«. But brew nd|« aio 
niilnad h lom* dcMiely huisAA lye** (iM l*i«r N**nd*TU«l 
, P^ _ f«f ManpW. and ib* <ku1l Uek* eba madlan 1 ontl< 
itidiMl cr*H (Heii«*l tmM found In ibe la*s*r ap**. CHh AuU* 
«*e ba* a (il|ht ridtain iba««nir*, but IM» b du« lo the manner 
In wbhdi lb* pelied bm of th* fonhead bmur* foaed. not lo 
IM lUMbawii of lw«¥ nuaeie*. a* la iho ie« «rmD 

Noiiiiai could be tmi, tnai (he flrat nmalna, abeui ih* foe* 
end and (2- ledb v«ra ineoneluilva (and In foet tve may 
Meng loa eoA(«i«on/y oran|u(*n), Tb* fomur wu dartalnfer 
fMoian (a fmviAr bony Migro-ih naat Ha uee*r and la dw 
H e dIaiaMd eondiiion fraaiwm in man and not o< pankular 
Jnmea Tb* pmiiioik ef me ajikular wrfaca* at iM anda of 
(ha bet- and ibe walghinm of (he *B*f( prow eoncH-lwhr 
(Ml <1* owner walked onct. However, elnce iMi beno waa 
foimd *em* (lUianeo away from (ho afcull, Uiar* h n* daAnlia 
moofibu k mm from the ean* IndJvIdwaJ. and eome writan 
m* Inrlned to (hink ibat (be ibnwr belenfed to aome otbar 
fom of nan. 

In summing uD ibh evidmee, ChiBote hlntalf was at Am 
bKtnsd (0 consider tMt ibo creature a«a balfoay betwoes man 
and It* • ih* *mlMng IM* of popular ivmlDOloty - • fonn 
with many ipeJtka Ibarrtw* bui vmlklng erect In humin fhshJoa. 
Prom of view (be aoentific name is an ipproprtaie 

Of*. As le i(s its, Its diawwwr bebawd li to ba Pliocaoo and 
hence of rnneikabie antiquity, 

‘nwe aof*, howewr. various dheeMinf opInkNH. As to its 
vcloiical poaWofl. It soon bocarns apporeni that K was riihet 
laisr (Me aiflcv appeond: (bat k waa Ptetsiocene. not PUocano, 
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and not etAf ^Whmoa ai chat, Ic wrm from bada ai 
about the sudOJa of ib» Ptaisioeaiw • about 500,0)0 jwa a^o 
aaordiAi toi«nacurracuaatiina(e&. Aato itsovciucionacy mus, 
a majority of uudonea wan incDnad to boiiova ibai, althoufb 
uiuiuaaoooaMy prlroio^ /MrfmcVapw waa man rvhar cbin 
apa> Bat. oo tha other haiMl, om authority elalmad that it was 
flotbinf but a pwttK pBOon. for tba eonloun of the pOboo 
skull are wnllar (althouih on a mueh smaJler Mala), and eh* 
pbbon. coo, Mii walk arace. 

*nta late two doradei haw aeon a paat Incraasa In out 
kaowledga of In I9U iba otltlMl rwnaJm 

wan mad* availaU* for Mudy, 4od it wm eUarioaed fey tha 
Ant Urn* that tha Intarter of ih* skull had tosn oKavaead, 
(hw aiferdiap valuable data eo tba brain. Dubois rurtlwr 
ravaaM that ha had etbsr malarial* whkh wan from ebs sam* 
fi«da (allheuph from other leeadUa*) and banc* Ptwy well havs 
baleriisd to fltkcftHthr^pus. Thasa maiarials InoliMtad four other 
femora and a partial lower jaw, SiUI nera ncantly, fram t9M 
to I9M. palacntolodieal work in Mvi fry «ori KoanliawiJd l«i 
unaarthsd a nwnbar of mw linds of ihhs ap* man. All an fren 
titf viilay of the sam* Solo Rlvar, but from other leealulsa, and 
most from Sandiran, fanhar upairatm. At Ihl* 1ui pkee wan 
feund nmalna if ihra* more ikuUaaps, oin vary wall pnaarvad, 
a lower Jaw, and an upper Jaw whM pvt* much mformailen, 
pravlowsly hckind, coAcWnf lha feaa. Prom Medjoksrio was 
obtained a child's skull Is soieaw])st oklar bad*; ihU was P 
fini ihou|ht to ba of ■ dIPferani typ* but Is now racodftlaad to 
be a youDf /PfAaranMr^ar. 

If w* over ihia list of otaterkl now avsEisbla. It U aaan 
that wo know litUs wcapt tba skull and Jaws, ‘ntaae, howsvar, 
ora (airly adaquataly represaoM, and rrcm Uwaa sinKrutai 
cba aaparl cas aauaa many valuable data as lo dia naiura and 
fSlaUoMhips of J«v« man. 

A* hu bCM said, the braincaic was ssiietDaJy low aed tha 
brew rMise enemous. It is. ftirthar. raibsr oarrow compared 
to its MpA. a feature eenvneo to owat satiy bwnao ferms. 
Tho bnadth/lanph ratio Is one wnivarsally uaad a Cfia study 
of human skull*. Thoae In which the braadtb h Isas than 7! per 
ceni of tb* langth an temwd dolichoeaphabc > toopbaaM; 
d tba pNeantafa It above 10. bradiycrpholic, or round’twaded: 


MAM AND TH8 VftHTAIhAIBS 
jAisncdlaia Bsurt* iodiaU » i m Boapl n li f CMdiUoa TU 
iwBB of (he 4vee ifculKipi ncuund is IS. 

Fnn i)w coriocit ot ibe (rissldf ol ibe W»Inet« 
beiKedseneodocneisl atf.HussurronilwfoiaaofibeUiaaM 
the brain a»d hence (iva viJveUi eUM a* w Miie 
aad site. A Awly of udi 4 cast cf ihc typ* skwU thoM« 
(Itfl iba brain eeviiy ar^*M«(AwMhadacap*oiy efaboui 
940 eiibk caiiiimm: in (Be cae oT M o>her toM sktdteap, 

Ibe otbnue tt Iomt, U5 cubfe eaaUrwne. The andcrwuai 
ef 4 rneOem mele £vopan ie about l.ttO oibu 
CBftdtnsBa: inat of eomr prtmiUva axlicint neaa avrrtfia 
abaut I » 0 ; ap* ^ ^M#r«n(AafMr. 

Item ihae Hpiim. ««■ ihi» about nudviay bueiuen (be srw 
apa and iivbi« man in Ibe tiM o' bis brain. Tbeee floume of 
Viln ain an wtm smaller than Ie (he cue lb an)' oiBer croup 
9t fcaall men, Howover, early human lypa* tor^^ >0 shew a 
ecwtdenbte diObiKKa b(«*«an nm in bnir\ eapaeity, iM 
fminlo betni the smaller. anO a luMy of ibe matsrtals euwona 
deal tM (WO pood skulleept belonced to early Javan ladtsi. In 
braUs POfmcmitw^ may be rather on (tw bumae aids o' iba 
ape IMS *dNWa*. 71(41 ibis Is the cna la rtiowa by (ha brtin 
eeiKoun seen n M east. Ihsee indkaio en arnnceoem of (fas 
cny rmm- M an samnUaJ^ hunwA itibar Iban a sMan 
pattam. l>e denlormeni of areas nlaiaO (O spaaeh asd III 
lar^iilon ni l piii " “t— «« 

oflanfuaaa. 

Tha upmr-Jaw spadneo shOM that AiMueertrem like 
(•nain oiM relaiad typ*>> iifhni maikodlr iVom modarn inn 
la a esora pm)acUiicand broader tbco, wlib a lar«saod probably 
latienad ncea. Tha (ssih are niberlarce and show scm apelike 
ihauifM of (he mobr paiiem but, on (be whole, era buman 
ivhH (ban apehke. The 'wMom (OOih\ small in many later 
fbeW and l>inc men. b im >«( reduced. In apea a pap uoiis 
ie Chi upper ioo(h n>» Into which 0(S the proje s Unp canlm of 
the lower |aw. In (he only wreniaw ipaeinwn o' ///brrae'hwpiv 
(Us pip b pteaerw. Apparwnly Ibis b a rale: the fomalo pre- . 
osBsb^ had a smaller and more normal human caaifio,aod (his 
iMas feature baa not bean reponed in any oUwr human type. 

It iBa evldens now el herd corastfiunf PlAtoott/trofto be 
mnoMd up, i( b tlw (bis ap« ran «« a own aod no( as 
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*p6. Newtiwioa, he wu a man of a vgiy low aA4 m<iii>i>|I| 
pninicm von aod had leuincd many andMle 4a(um ijpcnr 
ot reduced in ntcoc ocher buwn Tooill imj). We may ixdlpona 
(Urtboi dfTmwiOft 9t hit p«Ucn In iimnan cvoIuUm uaUJ m 
hive cnMned the cfocely retared 

riKiNg VAN, In che aaHy I92Q» * Swediih (ckniifVe mMon 
in China invesUiated a sanee of eava* jn ch* imneoe hdli near 
Cheiilceu(Mn< eoma rhJriy^van MIm eogtb'weK of Pekmc, 
OUna, Uteee eonamed ae encrmoui mase of diftMca «4ud 
indudad bcnae of a rertecy of animali, many oT whkh are 
awoci. ThM fbuoa ii now kaown to Jndkaw de^itafy a Middle 
Plettcocaae a^ for the aaaociitad maienala. 

bdodad In the Anda ware two teaih whlca ware alUiar aMao 
Of humoB aad auracaad (he Intaraii of Dt OavIiUon Blactr. 
anetOfiUic at cha medical Khool In Munc. Stiidy of a Udid 
toeih, fWfld IS 1927, convinead hkn tut it aaa human bm of 
a pdmIUve aort On ihla alendef heeia he eetaMafted a new 
•enue and ipaelea of man, pekAvMMa and under* 

loeii fgnher InyeaUpation ef (he iln. 

Hie eeeMitfJy nih eenetuaWiu were, happily, vartflntf. In 
]92e. a weH-preeerved ikulleep of a vary prlmlUva eon waa 
UMtuOied. Adeouate were prowrad for aatenilve aacevo* 
tlena.afid. In theeeuna oft decade, under Or Black and, aAer 
hta unUmaly doach, Or Prana WeideareMb, ihen baa oena to 
ll|hi« whole eerlaa ef remafna beteti|ln| ic about UirM deaan 
(ndlvCduila rnehidlni both MM sad yeuoa and adulia. 
Then la Jtttle poeCeruUal owarlal, aHhouth there are fratmenia 
of moil of the ptindpal le| bonea. and hence we hare vary 
Jttde Idea of (ho faiami tedlly build. No ikull it cwnplaiA, but 
becwecfl tOa wloui ipeeintana nearly the entice cnMet evucture 
H knoem. 

The breljicaae (• quite aiRiller In Itt preporUona to ibat ef 
PtfhrcMvVepur, with lacfi coniinuoiis lupraorblial rIdM eitd 
a very low reUeaUrc forehead. The akuN 4 lon| and wrow 
poetarioriy, the bonea nuicJi Uikbaned. ^le Idea, too, b quite 
aiodlar to Chat of Pft^ffoenbupu, and Uw Jlee show a alodUr 
ctBoleM, primitive, and yet eeeentUJIy human iCnKtuce. The 
breio SIM is, howerer, ndier greater than tn iha Jare man, 
foe tbe andecianiei capaQtiea reponad are 9J^ 1,050, 1,100, 
nd IJOOcdbiCCedUmetn*. 


n UAH AHA THI vaRf 

Se«(t«l p©«ts or jr«r« be •Mvoi refatdlm Oie l«e 
or PakuM rt«. He ^ ilreedy * fof * wuiber ^ 

hifltaiwH* bean fouKl in «•*» ™ 

chopper »d rteko »««. •« M-O n^ wliiec W be 

dtfnMTMW ef ibe U)wr Weoinhk penod In aMem^. 
He -M. funher, e re» i wmbar of ho*fiU «» fWe^ 

Siill AMtfier <ber»curi«le - no< ee plMieni • Is wnened by 
IM neiun of ihe f-eilftn* fliomietvoe. V* wneini 
we K«w KMl. abnoeienilMly of rtol#. Tl»<« «» nw b»i^ 
u fu i» esA be OMerffiir*ed horn ilw mMIcTow under wtwA 
Om ymt Ibund, end W e^wy l*i*i»ee the bed 

broken open from below. II eeeine hi|nb probeMe ihei 0»e bntoJj 

end probeHy the nl»ein« bodlae, were we*d ei food. By 
Dtera Art ee V»e« ebeie of eny o*l»*f«eeewe copeMeol do^ 
cKfa e»ep( Miai flMfi blnwetf. Ho mer Uu* be reeeeneMy 
eeciMd or eennibelierti. 

eae ations" i o* o* f>tHte4HrH»cfvaA mp $i44tiTHton^i- 
Whee the frit breInceM of Peking men v«i dlKOvered. It 

eeenwd ralriy dure dtf I UUi type end A^nsMfr^ were releieO. 

end Uiii b w ^pn hei grown eonUnuedy ttrongH m mere 
meMrlel ef both Komi Iwi beeem eveilebk Reeeeeb ih$ 
(Mder werfeen on both fonne he«e egreed ihec the two en 
eMwdinih cleeo le oeA other end repreeeni JitiW mom then 
netoi vtfliffii of ■ ringb Mmn vpe. There we e frw d Aiencei. 

Ihe epim oe brein tt^des run higbor fer Shm/kfaftn llMO 
for /trfrcovWHT. bui M mey be due to mxmI %«rHiien; 
iM Jemn ikulb moMwed efoeer to be Uwm of tonele*. while 
e lerger proportion of cbe Nklng akulh mey be ihoM ef imIm. 
Id mrernulwa^ the eutroorWiel fMgi* ere rothw more 
pmilneau Wtd ippmcl Co Iwk the gAp In the 

iooih row for On cvine, nowd in the mh PMecrnKfrepw. 
Bw ne« ere ofe ndnernetun. The two ore lodoee 

ONI (hey iMy * 0(1 beMig lo e lingk gw«: perhepe they mey 
evMiiuoily be legerPed es only wfeiMe of ■ eiitglo ^edm. 
g^Ace ibB js On ceae. we Aell in letw wcCteiN of ihd cbepter 
m the oMer generic teini /MmuVsper to refer to both of 

iheee eeuem too men. 

Tbc iwoere now known c» bebfmDer eg: • Middle PteetO' 
««« We have noted flat • crude uotn cutium ii found in 
ewtem Aele ei Uiet deu end is eseceieted with Petang ovb 


HUMAN ORlOIMS S* 

PcMiMy *t« cw mfcr UVB teen wwn 
&mrtet ■ wld«pf«*d *foup oi P«oiuve miA wneuter 

ite ?«Vw/*'wp« we «ii present in ether «*»««•«"*« 
lurely W. Tn Eertpe the KeitSeitef* telosr, tw 

Mivt teen ibet ef * feWtlvR but tWi tt unweete. »cwl ««>« 
human Miia&w from tM mi*f and mW<»« PWRoeeneoT BiffOpe 
era Cal wll M Men) dlfTsfent io Mtuie. Her do w Jrtve any 
poeliM Bncwled^ this wrt el man tt Arrtea. A «tt<u ftad 
br<i«»an laminti In Tanekfiyik* tee teen named Afik^n 
and «Wmad to belohd to tWi iBnerat ireup. But ihii 
efcuU a to Iravnamary ihai (teaa cUlme am dijbieua, and the 
AM of Cte And li uhcerUliV 
Th« Wee terty Aiktlfi ""di Men* le a 
humn lype Ji etelote. We no lenpr teJbwe. u Owbote dtd 
ortimtUy* that the Ja«i ape imn u h^fwaj te<^ ape end 
iw He la daflwuly on tte hwnan aide ef the tewnduy; tei 
M am eenalnly de*llf« vlUt a (a«>>er tyM than uny other 
adoduately known Imman foML Wa oan wI* 

■hat ^ktmul^pHi repiaaeou a air>Kturt 1 lUge ihret«h which 
Uia ineeaiori trf later n«n W 

upward from tha ipe. But *a cannot teatim that AWe«-mmjNM 
waa tte actual ineoiiof, fw thero were klvlni at itetM ite aama 
lime other aorta <rf man in Burope, and the apNtilte W of 

•pm-Witnan'ittekamay have tepmatanaatiwdoia. 

Kowew, one laier droop, et \mx. hii pretebly iwte from 
tteae eaMcm ope men - Neandonhel men ol Ite lataPtariom. 
TTie lAiw li a aomewhai mow pro^aiaave and lar*er.brijnte 
form tel aUli aahitei many 9f tte ilfflaft Itetun* eoei* In the 
1)^ jut diMuMd. 

OUtOPflhN HBN dr TK8 lAhLf AND 
HlDDLB^LItaTOCIINI 

In oonvifi to tte simple and aeonunily cJaar^t twy 
Mfliait man )n eaaum AWa la the suueUen nsprdlngi^ ol 
die aariy aod middle PletatocMie la Europe, In itei Co^oent 
culunl hnds am oumereua. tei skeletal rsmaiM are bw Jn 
numter. «teHy fraimoniaiy. and 

TUr eordst ol ( 1 ) tbo Hatdalter* je* and Oa nuiutef oT otter 
bida whicb exhibit ate 1 b rotte* like thoaa of modem roaiv 
inciudtnc Pdtdown man. (be Swanacemte fmimeeL eic. 
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Trii >9aisiL»M0 MW. Nmt ibe bule viltatc of Mauer. 
not rar rrtm HdMbcff. la a Nfia a»d <W|xiui r«m«l In an 
oM oxbow of (!w Keckir River ■( a wbw «*Tty of 
PWaoesm • amrdini lo ibo laUai wvdiM posaibly (be aw 
inurtfa^ aii^ Ttm hu bw latoatlvefy woA«d for coon 
noRlal purp<M and w«s feurU to eencila AiiswraiB afumei 
bOM, ledifAflf, f<r example, anderii eU(bapu> (hbioanwei, 
end KoBi. [ii<ori««ueiue, a wcAjI waub hu been Kept on Sw 
pli for deeodM. le ell (}u un» only one humeo bom bee been 
Jbtfiid;bWiNiOMbe«|)ed 0 Mn of rent laieceei. the ie<«lle« 
lkl*lbe*t Jew. maviied In 1907 et a peloi ebeui 90 feet 
below iM eiofece. The mou etrlUna impneilen iMn by ihU 
epvbnen b Re Utpe ibe anO heevy bdlU. There li no dUn 
ptomlnence, end bene* et dm aifhl (he >w appeere eonw^ei 
epellke; Hi Um leeth end deniel enh ere dednitely huoan, ead 
(he ueUi row itaelf u no lerper than la eone aiodem lypee. 
1710 oeaiao deee net p'O^ et aJI above ibe eUwr teeib. And 
tlw wear on (he imteia tbowe (bet Me obewinp notion *w of 
a haean rather then apedlka eon. An uniaaimJ feeiura le the 
treat width of the eteandirv remui (the upper peri of the Jew 
bdM (ha ieo(h row) end the iheliowmaa of ihe sofeh ei Ite 
IH. 

The eaeaueily Human diereeier of ilile ancient type llMe 
axpmalon in the Ibct that h la commonly iMipned to our own 
••we, eithowpli lo a dJflWeni speclea. ae Mneio MM^arpmrV. 
No 0plemam> have baea (bund In tfw depoelc. but iho data aod 
loaUty of tba And euneai that iMe man miy be bean aaiedawd 
nU) the ratbar oude Raba MuUrJai of the Uwar PaMirnie, 
from wbieb (he MMiterten laiK aroaa. 

It ha* le>4 b«efl reeo$niead thei, eMApi fbr the broad aeandlng 
nmus and lu isdwr umMt alee, the Jaw can t« eoroparad in 
many leepacu with ihai of Neandenhal man, who laier oeeuptad 
Um wriwy. On iba eUier hand, aacapt rw its niher baavier 
b«M. the fevr )i BOt martodly dlArent rraei that cbannefUUc 
of Che nwi of the A'aWaVi^ep#/ proup, v4to wore roupDIy 
eowrmpmmeua Both of Iheee comparieoQS may woll be valid. 
Heiddberi man any bmu been a European vinenc Of Che eariy 
acock beno known in Asia and may wall haw evolved oowOrd 
Inio Uie typical Neandarthalcwb. Buc uoiil (tf over) Ibe ekuU is 
dhcDwrad. m cannot be poerow of ibeee conefaeioni. 



»i LTOQWK MAN, A perpl«iri| probktn, only rounily Mlvad 
in un g» f «CTc d Puhion. wu Fon| po^ tv IM mruins uAMrOMd 
■I the tnioor of PUHown, in Su*M(C, Ea^Iab^. lo {$i 1 • vm]! 
invcl pit ih«rc wtJ bdnf wocM for rood nw<n4L In (Mr 
dlMini. M ■'kn diMav»r»d whic ih*y deocrlbod M • brotva 
«aBoeu( w&Mrt iMy loutd dlffleuic to bn«k. OfMmy of a 
fr«fflwii or It «) the dump by Owir)M Dawoofi, a rcopecied 
loeol Mlicitot and amwur pakontotopin, led lo fiJi mogriUon 
of Um ooCMUt M a human bnIrwaM. Ha Uwciuitod a vipxow 
eoireh for dM Mt of iba tKull and wu iiKCeaefU] tt flodini 
tavonl larpo ptaeaa: otbtn bad undoubHdiy bMn aptaad upon 
(M roads and oonplotaly dOKrojod. TTm tkuU «v obviousty a 
fOMU 'dMureaot* of m(M lmporiane% for ib« PJliifewn grttala 
an of Ptaiauicane vltuata. U has baen claimed that ttiay data Am 
back iolo eba early PWitccarw. Recant reaeardi Indkau CMc 
(ho Jkidl U KM nx>ra Utas 50^*00 or loyean old; but awi so, 
ihia Is a raapeciabta anilouity, and the skull is waniv of 
eanAit study. 

If tba workiMn had only aaved M ‘cecomM* Mtaoc. nacb 
mancal orNrc wouM havs baw saved. Tht piecas that «««o 
raeovf cad Induda a AirJ)' tarps proportion of iha top and sid« 
of ilta bni nn iB. Buu unferuinaWy, IW of Mm 0 i topsthar, 
and the propar eenaiAioUon of iha akull has provad a dIfIWuli 
task; oplnleas aa lo tba Pfopor orfaneatloA of tba fra^nanli 
have been by no moans UMAimoua 

Uta bonaa ara quJia Ihlek > twlca as iMek as tn a nomuu 
modem maa - and in cbii raapact a comparison wltb Uia PsUap 
Bian saama obWotia. Sot in other raapoeti tba njidewt akuU is 
mudi farihar advanced. The forehead and Iha vault of iha 
akull ere much biphac and aasaodady owdan Jn UHtr contours. 
71 n jBparorbiuJ ridpas an quite imdavMopod. oa In modarn 
man aiMl in contrast vrfih even euch a Isia riaiimrniia type as 
Naatidenhal roao. We an daaliop Mih a much larter>bniBad 
ibro chan thoao provlouly coosMcnd. Tba pan^ e<«aoiMi ai 
tba praaenC lima would plan the Accra In the nalchbourhood of 
I.^W cubic ccniirDauai, wall wicbio Use liralts of modem rscaa. 
The skult 4s4 whole b eaeanilaliy modem in t)po esKCpr fbr (be 
unusuaJ ibtckoaea of ihe betice and. if fbund undr dHTsfciU 
drcumetaAGca. aisht havo bean cotuideied aa teanly a somrwhai 
AboormaJ ipeeiisen pertaCnMcco ourownipeOea 



»• M*K AHO Till VBRTeiXATM 

Bqc ufiast v« V the liiwUen vrtM, iwo 

y«an anar Urn onfinai 4l«e«er>, a janail prjneta jew wts 
uBcoTMd ie dw Ocee to Cbe pleca wiien the eiiull had 

been ftwid > unc»vcred by DaMon in SnHh Woodward’s 
pneftca. I( •mi tiAiiar in colour and SRmini jenen) netun to 
Uta aktill end, In ilw atoenee any otixr rsneJni of pciBeiea, 
hufTWn or odtarwde, tn die g»vtk. warned aurely to be eao 
«ieied with die rtuU. Sot whafeaa M aKell, aa wa haw tm. 
w«i of ’medem’ type, die )aw wai mow prbnUea in nature 
dm Jn any tbeeii human form, mueb mow apelike then in 
^/nWeMOfewix or die Mui« rma, In /hcc, ai i» ihowa m die 
Mcompanyint il|ur«, it k itrwturaily idenckai vdih Uuu of e 


ehimaanwe. 



llWf Wiw M* »* • nmm iUn» 4. «*W<UW' A nwi nn 
•»i c itiKWin n Mw* iM A •« <»e<>— ta wwm 
« fOMM IM W NNMl no lM> kM 

•• .pte« •wir •< i*» MW w Mm w m j»* »>•«• r»* 

siamai la awena mi e«« i> « nep «iwMraW rtfea iwl 
MiM X 4 M n A fn>M (WV la nawn Ma MW M IHa 
iW W4r «W<i < iww HMM Ml «•> a wanw ila>" M ifaaMe x 
«• Wwwwa iW rwwaa «•, •. m*m. W. Wm aaW <**•« 
ton lli'inaieli 


W}ai mW ikb riKan? If die ewotlaiion efaliull an4>w t« 
aceepM, we hew e type with advencad Uull davelepAwii. 
but a ’warded' Jaw, and linea such a cMiUnaiiori Ji uaHnoiMi 
n other fbaiU hueien fMt. we muM eorduda that PUidms 
nee hat evolved upward from ee ape ttape independcnUy of 
other human typok Tlua is diffiaiU to believe, and henca a tUr 
iveponion of ttsdenu of (bsil human types ctoimed that die 
law ViV that of en see wlueh jusl hasMued to be buried in die 
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ITBVSli doM 10 Uw tni]; bumifi (kuU. Bai ftouMro eW in Qie 
WCirePkjsioMnooCEwow hM iben ovor bcdn found uiy irMc 
ofirc<dliLp«,U(dM}«athlilniaTpmMkin, ioo,nu<ll&ai1i(e 
MCCPb 

no inM loiunoD u « ihird ■ltwiuuiv«, not «v«o i^t^eciod 
until vwy ncently - D&oiely« thw aJihMijIi ih* akuli ii u 
•odicnuc ind mMMinf •pociraw^ tU jaw (and uMcnl otftar 
Btnor And!) MW d«Uharai*iy 'tiJted'. and ‘pteaiod’ in ibi 

^vali! 

Suapidon of ihi* Ant aroM wtwe, faeomty. tba loath ui dw 
Javi^oM wen GaiafoU)' oaunlned. Ttao erowna abo^TCd ovMoeeo 
of having bean irouod down, Ihia fiappeoa la i meU ofiwiiinl 
want io trty matlua or oM Indlvldii^ but Boro tfia lufipcaod 
ww’ waa of a lypa that oouM birdlj tavo eccumd Jn Ufa; 
cloM aMmlMtlon if tho worn aurfacaa atroogwMcotod Uiai 
Uto noth •wtWao had Man anjfkiiUy aMaded. With thU 
mapMlon Is nilnd» IM Jaw wu aubjaeiod to oibac uau By a 
iroup of laaponaJUo ad a nt ioM (Dn J, $. Walear, K. B. OBk%, 
and W.fi. LoOrM CJart). When taaiadfer 6 uertM»ftiaM, (ha 
Jew provad lo hava no mera of ihit otoaveni iMa av niedim 
bona, wham* the iluili ha* iba •omovphai BI|Mr anouoi 
•Kpa^ in I iMaman of raaaooabla aoliqwly. Still AinlM, b 
•aa dlMovared cbal the broniMb colour of iha Jaw, maicMng 
Chat of (M ikull. wm noi naiwrai, but duo la alav«rauUnin« wJih 
paUMlUffl bWiramaia and Iron. Tha Jaw Md baan dalJbarauly 
'tUad* • and fUcad la earafoll)’ that tlia fbc* had sac baar 
wapaetad foe a third of a eaniucy. 

WiUi the ahoitnatlon of Uib eonuavanial jaw tnok iha 
luaunaC to bacooaUaiad, our Jiory of humaa •'foluUon it nMh 
Mai subjaat to confliaiae dun bad ionp baaa Um caaa. But the 
innmttnK oiMUoa ramalw - who parpotraiad Uia fraud? 
Omaldy not Sir Anhiir BmlUi Woodmrd, tba nu^ adaniUe 
worker ea tba Piltdown matartai. Apart from tha free that all 
who ksaw nisi will voush for hU unlmpaaehabla Incegniy a^ 
uoeatlty, it H unthinkable lhai any persoA of hh high ecieeufle 
wandioi would (oo maiHr Bow lutaerupulaw) haiu daiad lo 
liak his reputation by HMh a fraul, tba culprit nuuc ham baea 
a paiaoa ^ incaUigsea and erAmiUte MawMdvh •• nuU U aoe 
with ready acecaa to iha ducovtey licn. Tbs jocaJ tabouian 
cancam ad can bo ruled out. aod ir/ aUreinaiiein tM flogir of 




ai NAN AHO TMl VIITI**aTS« 

jiBptaofiCMni to to CNwm. Cin eU» re^cciad soUcuot 
uwtrrtmd ercdeniM havs bcw) Mipiad totfiUftconae«reM 
reputulen funla 6r 'fildiAf tM iilr'7 ProUOly *• iholl never 
ItaMiMvww. 

THI ewANfcOHoi aaaombnt. tv ocdpiMI bon* of a 
h>Mn 9crtMly pMcrved, w fouAd in I9i6 in em oT 
Um HnwM oTtiN hnnrTVns VelUy el SwOMOomb* tXent). 
IV foitowint fmr rmwstf Mcreh brouftii lo riihi aa oqtalC' 
oeJt-flniwved pe^louJ. NcKhin« Ainlm Ms bm fbuod of 
tMi indMdital. IVpiie iu MpnsfiUiry nature ihs tind B of 
tM uueou impennea boesuM it J« iM only spodnwn from 
Eureps cMteoB M pesitlitiysMOcliMd wttft* Lower Palsollcbk 
MMjy, IV JOlWoec lemo) dspoaii in wnieb ii mi found 
«u foniNd durint CM greet iiuergiecfil uefs of the MMdle 
nsMoans: ind la iVindiiiurbed lar«r with tv human itewbu 
were typkol AeVuteaninoVnesii. 

■ut weVveheie CMoneeml eniy deffctHefy kooM user 
oT (he tower MeolkMc haftd en. ou* knewiedgs of him M 
dlureeiinily BmliMf. TV oediMiet B « bene wMdi indodes CM 
pCHerter pert of iV hrelnoue; the peMiei oeven mwdi of 
CM roof. We have ihen cowWenbIs date m 10 the beck pert of 
die ikuU. The bones em rather chick bcu in olher rapew ere 
nedein ie type, with rounded eentoun eenuMCIni arungl/ 
wWt iheieieen In pelswonOtrepd (brms. We hsve ewm lunckni 
dels to make a reeeovHi eiumeu of ehe bnin apoeky (eboui 
l,3tt eebie eenUmeuoi). But of Che reel of ihii men <*t know 
notNug. Wen bb brow rMpes Urfs or imelf, hli iVe eod isw 
’leodan' eribniin? Wecennei ley. ThedweneeombeibumenU 
nipMi ihei cbi mekeo of Abbrrllbsti sod Acheukee bnplB 
menu may have been taen of naanchrooic type but do net prove 
the poM, 

ruaTHBk earoRTs 01 basly nsanthrooic hin. A 
nuotVr of otiur fleck non verfein ames of Europe, erwl ikom 
Afflm H SioU, he^ been reported tkom tiioe to 
have tended to cordWm chh ttmis cJw (he modem type of 
mea wes In oduence in MMdk PMitecene days ceihv chan 
a Asm wbldi eppsared only at Che end of cV Im Age. Oti cbe 
whole, hoemver, no greet vmight has beat pisoedon aidi leiioru 
by B)oa auihoriiiec, because Oie skaMal remelns corKamea 
hatobcenaiber fra^nencary or of dubUmesgi or both. OTcbeee 
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;«pitfiin| fMi SI* Mil clw m lrp*t^ Um 
HjII Akelftton. 

Otikv HJP isnoir Swajucomte, above, and rtw •!(« 

I* Pw aaiM lOWcKK lanace coeuinlnf Acbeukan depoUu in 
■raveb of iliU «•«. in !»», • »«fjR,Mn and iMal muur 
•CMnUaii e««va«d a nearly «omj«tata huniu iMeam, iMudlna 
a«t «f cb« atadl and >««, eacepi Ur the bene* of ibe 
and much of iha body a* well. Tt» whvla avuctwn k (ypl^ 
noanihrocMe, IncPudFAg a Jaw of 
"•odam lype: !n Av (hen toneihiM 
(0 didlnpiiah ihii Oaliev Hill ean 
^ ffomr aaplnu. If ihla ilieleien 
had been Touad M a lB(er dapoefi, ha 
•uibeiMlercy would set hen beM 
deyb<»d. »tii when etalnwd to »m 
frore a berlwn ihla early, li nttg 
aowiier lo iheevehUertary belte6er 
many siorkan, and henee a loophole 
wee iMi^L TUi *ea found la 
fbw thai (he diUeiameni wee dm 
by wnaiewn. Several admliia who 
made eartful Inquiry laier seen eeih. 
had ae le the •wiMruidry efthennd. 
But, , nw > ef thc * e«, deubta rmy 1^ 
Kmciely remeb i poaelbly eoaa 
lake may hive oeeutred. and iha 
ahetoton may have bean an Uirulve 
burial reiher (hen 'oatlve* u (beae 
bid ra'ub, 

., Tb IM tha varloui oihar of 

!»eeina aori would be boc only aahiuiUn but eahauaUna. The 
if',*' • davelopcd man »«8 pmeni b the 
^ World Ur back In the Plejsiocana, but (be point la noiprovod. 
twauw, whaio (hare laeomuoh smehe. (here may beMMw IVe. 
MOn incootroveriible fafitt are needed. 

With this we Booclude ota aurvuy of Um reettfda of nrlnet 
wn m Buropa it It a bbrmd tad contUibd picwre. Hmdelteci, 
?U(dOMi, suppoeed newtiBrooM mast eocli find nrmtiM « 
not $0 much with Eecu aa with problees (or wbkb w« havo m 
adequate Mhitioo. -v no 
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THe niandi»ti«al rnA»eop »lii«tocbnb 
HlitOHV 

T>« mWto PUBobUtic nilcunl pw«d ooouffm • vta wan ol 
lira iA UmI*M( p«ft gfche le« mdvdini IlMlut isicrfUdil 
lU^ kftd Um Mriiar fsn of iM As) <WDm> »»B ri > t i oQ . lo 
liitfop* end Alla ilui wm Us an ai its Mou* 

iienu Mm InduicMi Soumhedi iho makar of Oiaaa 
mens ti Imawi 10 hava bean NaandeitM nan. who awaan 
lo bava baan ai iha (Irea cha acb niidani of Eurepa. 

NaafwtoHtal ran. Jf»m» mmAtMoMM. mm tiM flw fonil 
Opa M b< dijeovwad and li ulU Uw bail known of luWiunan 
ipaam. Iha Unc raeDBnhed ipaeinin, from wUett tba rwa 
lakM i» mnw. wu fbunS in a «a«a ilapoaii in iho Naasdar 
VaUay nair ifeo Sluhr diurki in wniam Oaimaa)' In II^S. 
AlcMish a <wrip 4 aw ikaWon nsy have (nea praaani orirlnally, 
bull waa pTiiePMiJ wapi Ute ikalkap. Thli inmedUMiyawlud 
inuraH baaauaaoflhalowi'nnNBdand promlnani brow rUfii. 
Ml, la On abaenaa of anycriUid abe companbla. lu mu» wai 
dabawd. Bora HpbUy ncsfnM U aa a prJmlcl«a human lypa. 
but MMn dalmad Oui K wu n«dy • ooAimliil UM ot our 
own «adM or (aaeordini 10 ona aninani idoaUai wbo appam 
10 bavo bam a ftimephaba) U» ranalna of a Ryiiian MldJar 
HUM In iha Kapolaonw vnni 

NiANBinTHAL oiaTaiiUTiON. Uk* oahar and mora 
canvkH nmalm of ebb tfpa of ran ««« found In man)' 
lomlWv. NumaroM iirM hava boan rada In waaun Eurapa, 
parUcukfiy b Fmnca. To tlM aouUwwuai, two afciiJb of thk 
tpoetm hA«a baan found at Oibnlcu. and 0 frannaAl of a Jaw 
lacaoib dbeovarad aeroM tba Rniu bi Tanffcr ihowi (hat tba 
rtca rmehod tba ilMnic of Afnca 41 ihb ona spot at Wait Hie 
NaaadwilMl type wu lone uraaponad from Italy, bet la Oa 
Lhna cMroMarudc akidb wera found b Um Btooni 
Rom diftrkL Fbnbw aaii lha reek iboltar of Knptta la 
Craaite Ms yieidad AakWl maliu o( a cooaidviMi nvmbar 
ofNiaDdertDal uKbnduab (ibore an umniiinm of CBnniballan 
ai UiB Mblyk Hi Che goulbwait want d j cevpio* have ihO'*n 
ffraddonbal oian findudJiy mnarhiUa varknia from tba 
BMinl lypa) 10 ba«e Inlwbied Pakaioe. Fartber co cha omib* 
MM ibb face wai praosi m Rumm. and In i 9 dd a Niandanhil 
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cbild'i fkuli discovered in a cave in wsascrn dibeHa enca 
eccu^M by a grouc or Mowterian gut liwners. 

Naaadertbal sun thus owupied • eonddenbte i^iery, Aj 
><(, lumver. ha )s noi kbe«n fAm any pan of AAia ewspt 
to oonhern coa«c» nor Trom eaairal or easiom Alia. HM ateenee 
may, of couna. be only appaKA', and new fleda jnay piMeady 
eXMAd (Ml ranie. We have aoced, hovovtr, iMt bs Ia »Ma 
known. aMOdatod wiUv lAoiWeriin culcuce. Tha Mouierwn 
a^aan le be atoeivi In AfHca asd niM of Aio. aliheogh 
ether Mjddle PaJaoiiihie euJtgras isay ba preaeni. We have ao 
Ufong leawn to Mieva ihai (ba other culturaa were mada by 
NaandenM man. and ii may t#en ba that kiMwa Ikndi do 
, actwlly outlina Uit urntory Im eccvpM. 

I TVNCAL nianpihthal iThitcTUM. Uoet 01* tba spac*< 
I mana of ihii raea eonrem <hu\y lo a tingle «ypa, b«< daaerlbad 
in a elaaue iMdOfraph by iha h^reneh palaeaieloglu. MareeBUt 
I Boule. baaad ort a waii*praaanwd ilialatan iVein ibe rock iMm 
I of La»CKipa)l»aij i -Stlau In eoucham Prance Ai iWac fknea 
ooa M Impriiiid by Ota wmawhai apelika appearanoe ol* Uia 
skull. 7>a haad li maiUva. voih hMvy aitprurUtal fidgas, a 
neadlni forahaod, and a low vault to tba bmneaM. i'Jui. 
hoaww. doaa net JikIMI# iha( Uia brabt was smab. for ibe 
bralnoaaajiui oui suongly posMAorly, wUh a rwrkad projaciM 
wUeh oeninata iharpty with Usa rounded eoncoun of trw O ira 
man in (hk ragign. Tba bnin. diua. li laria. vriih an avangD 
capaoiiy la typical malaa of about 14S0 eubfe camloNiru a 
flfure IS larpa, or larsar, (hut Oui found In tM blghaec of Itvii^ 
ncaa. Saaual diffisteiteae are otarked, for Ibnuilw aven» about 
SOOcbbtecamlmairee has. Ahhowgh Uti* bnh Ji of modem iiu 
its propuilona ire. as would be eipecMd, qulie dJffcfant Atm 
dial of T1)a Aoniai repoo of iM bmiA hsnf* 

sohcfie. which Is (hought le to Importaoi m iM deveieoAMni 
of Use tughest mncal forulUas. It r^Uvely wbiII. 

Deialh of On sac region utd ihe heavy aitb at die ikla of the 
ckuh are also qute differefli rrom (hose of neaodirepie oaa 
Tto foce it very long and larga In proportion to Ota braincasa 
tba Mwa pmlecclng, die ««sockWJ larga and rounded b forsv 
(to fioaa opening broad. ’Tba ehaak beiue of modem men Imw 
a Aareeuristie bollew (fosia) auaveud iberetbeouioe amb, 
dib U Iscking b the Neandsnbal type. Tba iha of (be face is 
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nuted w Um fw ilui 

toW «h bsi^l Gi«A iw ihw m W»l 
TSb QAOBnk o* ffl* mrtar i»»0i rsom loow ipWit® 
STtSd^Swi M on tbo oliok g Moo ciii lb ' 
aad ifl«» li eon* ofttw a*« **“**““• ^^*’ 

«oi-wo«« w«*.-ilK 

toeUng ipolA* tmMU lo *« Piltflown m««U>to. T!i*f* 
li. heiMr^ «io flrtj«Uon tt 

Si Iten of ibo ft.. bolow U»e 

*"2u»BtrM!**Uh Mhof pdiBluv* tfp» oT men, Um **l*toft of 
Neeedirtliel mtn U imrfr kno«w TlUi * »« 

rfilwm itiiufi; *wt*|e bdfbt of (»«*•••«*« to t-v* ^11 

fi^ tM Cw»r inch**; th* IVneh* mty h*v* ^ e^M 
•U tncbo* Ae^sr. AIMufK ibon. cM body mi poMrfUUy bull^ 
(M diMt G«rT*M2Mp«d> ^ ftn*™ *** 

DoriiMiauly ni«h •»io»e*» •>»» I" mdire man. TTi* carrle** 
M iftMiAi Gv lonw authon lo Ui« been •emewfaei woeped, 
ih* hMd Iftf Md lomawhei terMid on Um iho^ '*o*k» 
kMS MUtiMlly boot. The anil W JMnt* kadkaie thei 
to MDOlUM PO** 

lAUV HIANOefcTHAt*«l. 11— lyp*«l N««»d*«jj*t 1— 
an Hi—ti iMlnly from depMh* luM dovm In Om «*nto pw 
af tM worm ileclellM A fe» ipidfl— are e0fuM«Njr 
nrler • from iM pr—«(« fttoKWOrm InKriladal. Som* of 
ibne app^ to M vpicel nwnben of ill* rou^ w> 
uiM*r lA Men from cb* panenl avoOvral peUare Ui varleui 
fMfm. Hi* «*elm*oi flMX 

eharKurUik of a wr> eUmaH and h*M* may corn* from lUi 
InMrpMMJ i(a«i. Tb* Krapiria IMi imnilofied above owy ^ 
M «f ihii ■••' AiihMdh tbe nmalm ar* fra^iwntary, (boy 
Appear lo mwaecnt * lubme* ehancKrIaed by a mere alaad«r 
bdU and —ller braim than ih* optoal Neendenbal man. 
SpeCkwns frwn il« Um Rlvar Valky aaar Weimar ei Oarmany 
Med* IM (ypkal >wa and a ikell wIMH eppoan i« have a 
HctM Pillar mill le lb* Bnieeai* Ui*n la peaamllv uv* of tU> 
racA 

Meet lAUfwttoi of •pedmena fnMo Ui* Rlia>WQmi intarsJaaei 
M a Anil fouid ie I9U at Staubaim, Oaraany' TlitatiBaabratA 
ttfociiy of only 1,>C0 oiUo tentifMtra*. a renaifcabb’ kw 


I Afur««t«n for* v>«lldowk tow«rA lte>WrrawV««w 

! )«vtf. On tbe Mber hand. ch« Acs bu la» ofi neuclikeAppov. 
WM ihftB faotc kter NenedenlMi. ind Uw Uck oTUn bnioeue 
lUK m«r» rmioM, B«tfiihroplee«fuoun cb«n kioittlly thccwe. 

THi MOUNT OABMei. HAOi. Ia HlAciw, ro]|e^«in> be 

nndnK or at Nenndenitfl ekull naw 0 «illc», ucavtUM rmit 
during I92MS Jn ca«M os Mount Cereml reveaM a stfl« of 
t«tl«o Of moN Oroletora of goeph «n9 dwelt cbero in Upper 
?We(OCOM lUrm mM ero ueockied with i lypkti Middle 
PakeLlihls euiuir* e< flieu «t MoucwJm «nd Uvtlleli iy|m 
TIuM nsMJw haw beon eanrully aiudW hr MeCown. one 
of Uteir dlMOWNta. and Sir Arthur KaJtb. end show • nect 
inMNeiing eenaa of variailona io luwiora. Ilwr daaeriten 
a^ that aD ere (0 »• d aaeed with iho Neamkathal poup. 
•ut w4)lla a few indMduaia, Inctudini ■ woman freae ■ «w 
«aM MughaMtoi-TaOuR, an typkai mamben of that group, 
ihe ochon, meatiy from a wcoad cava. Mugharot^^Skuhii, Aaw 
CO a variable dapw numcrow noenihropie Ibautraa which are 
•uggnlivo of Homa aapMcv raiher than ff. wMrrfiU/eMr. 
TypieeU Neanderthalon aro eboR; at Mount Cimel Uia trm 
wad to ba laU, for ihoy mv« Mtbu of d feoi 7 ineltae to j feet 
lO inebaa, aM «vaa iha fvmkt aro of rnodenia h^t. Ihe 
faca Fe riot aa large aa bi Naendarthaia; iba ekvll vault ie oet la 
Aauanad; iha evpraorMtal ridgai, while (WrI/ promheni. an 
not aa contimioue; and ihe forehead la madeniely fuD nthar 
than reeadJog. Id Heafldenbal man, wa Iwn noted, Ihe wolgoi 
projecce bnehward with a raiMr wtikaily wmproiioa abe^; 
han the eontown tend to be mora rounM, halfway toward* 
modara eondiUerti. The fheo li not aa lor« ae In typMl Naarv 
dartbala, and there li Jiul* of the progroiblin. the fomerd 
pro^M of Ihe front Hath, laen b that form. In NeeitderihaJ 
man the eya aoAate era vary large aed reuod: hen they are 
wMa but not high. ThanaaalopeAlng, prlrtitUve*)’broad, leretbar 
veriabH in theae fa>da but eomrUmee approKte the narrower 
type of modem nton. Ihe teeth, rather large In typleal Nean* 
dcnhal man, are vtrlaMa In dae, elthougb the patten of tha 
nwton romeine primitiva. Tn tha law the angular reglen at the 
bower bach comar Is rather mere davaiopad than in iha ordbery 
raentan of tbil race, while an obvieva and striking (hatuia b 
the chat there tande to ba more or He of e projecting chin 
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u In scO«n nWA. In the pottatnlel ibnletefi the pos(gf« b 
nthw c(owc Us Oui of modern nun Cb»n ihai of (be lYC^ 
NcaadenhiiltiudBUi Mfmenu ofiheKcsan 1 ob| ntber ihia 
rtion, led the itructitfc of ch« teekbono InunnedBie betwoan 
NMndatlal ind modem typm. Hu M«ln enpecliy of ibe i)# 2 el 
NMndmhel women of Tebun a 1.271 eoble corntmuM; of ibe 
wgnen of the SkM trowp. 1.300 end i,3» cubic orntbiuim; 
of ilu nun. I.SII>I7 (uNe contlmetra. Wbib tbOH flfUKi ue 
BKlt u nM|in M fouea in dehw NMnderthel ledfvldMli or 
br^bniiud modem men, iho bmJn Utape, lnebidln« i bemr 
MvelopfWAi of tM froneei roplon. J* demr >« i>u nodem typo. 

Wo Un, ihm. u Mount Caitml » ftrot* of poopie who 
cttiihtc, to 0 vtriuDie decroB. e mUium of feetuno ohoitcurlotW 
of Noendertiul men end of ^«me poruadetly of Uio 

pMWol Cro-Meinon typo ^Itien wee teee to eppoot in etmpe. 
In lunnuruini the evldoneo, McCown end Koica point out 
iW of twonirtlvo Impertent Ibitwroi wWdt they itK. the 
Mount Cermoi LMlvldueli ero NoendenbeloM in but ihroe, 
towrmodieie In fbtirteen, modun In ««ht. (n e ienf eerloi of 
fMturu of kMor Wporuitce. tbe flfuroi ■pin fb«eur modern 
men hye *veie* of fony*M to ilBtMn.Hur point out. howovor, 
ihei toe much reiunco *hvuM not Oe beo^ on mere iietnUn 
et*d iltet In tmlfy Ueic body piwm Mouoi Cemei men b 
((Id INindemenieliy • Npnderthd typo, oithouih with mony 
nMnihrepic fMlurae. 

Me«t>DieTKA(. eii.AitoM>Hir>. Bofon dtosusini the po^ 
•iWe bnelKeilOM of Umm recant FuMtlnltn finds. Ici uo con* 
Mdet iho ^ml evotutlOMry pCBiikin of iho Noendonhei 
ipcciu. Ai to lu ortiin, ibere U pnont eireemenL Naendorihel 
men obvfeiniy bed nothini lo do wivb (be poofly known 
MMbroi^ men wfao may have lived in the European refleo 
M Lower PiMoUlhie deyo. On ibo Other hand, it la obvieue that 
(here ere many polou of efreermni with ihe Jnvi*Pduoi typo* 
of Mclter time* m luiem Aiie. ^ft^rrgt Mmpw may well have 
tan NmrxUrtbei men's aneoeter, end, u heo btos luspewd. 
dw HudeRure rw repneent a foeeniniMr frora the oaeteev 
pojp Into (ho lemMry In whiefi Noondorthel men later Aour- 
Uud. Whib Naendorthei men o obviously « more edvesced 
OKI (■rpfbnita form, tho base poboenthrepie tfcuU peitora 
roMiP uiwhei^ed, end nidt a 1 m of deasent It ouiia rcBwiubPo. 
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III Europe NeendorOiel bias dieeppain, ApoMWdy rtiliBr 
»Men(y, (oimMa iheend of thoPleUiecene led i> w(Oi?eeded tjt 
Cr^MiLpoon end reiaied forme of oof o»n epeelei. Whai were 
dw relAOowhjpe boPx e n iheee ireupe? 

A nuinber of allemeu^ Are poesiblA One tMory buiiUaim 
rtiMr flecly tMil Chen ere no Mood relecionihipe; dM Nwi- 
dental men mu wiped eucc (hei he pertape berried end 
wcenuneccd by inveding iroupe of ffoitQ Mpiw. wbo hid 
come from eneiiUceiydtlTereAC line of AAceecoo. A eecundriMory 
h rtat, 00 Che epiurery, modem nen he* •nuilly evolved from 
che NeeiKlerctal type end ttai lAle evefuUen lo^ piece oi ibe 
epot, In Buope. To euppori (Ui K le peioHd Ml ital wloue 
Upper Pileellihie byropeea epecimenc (Predmoet. eteO ehow 
oertein ttaniree Mppetelve of (be NMndental lype, eucb m 
ncher mealvily built ekulie end brow rJdpDi more poeneuMed 
(hen le oeuel In //nnre Mfkfft. 0«ii itiU eppeen opoe too 
probeble. (reeerni cteir chaiUieeeemttip Neon dentalddfta turn 
of itae* Upper taleolldikt men ere bui minor etaMAce In iMr 
meltaup: itaee Indlvldueli ere very deflidtdy aeeaiteopte men 
who beve e bw ereheiu foeiureec (bore le so Buropeen uvt- 
dclenel type. 

Conproirsee 4 poeilble be(vp«en itaee iwe eamme rJewe, 
One eucfa Ji che WMeetion itac, eJihouth Neondetital nttn le 
preeeni in Europe ii not the dimi enceemr of ita modwn epeclM 
aovenhetM ita two euy tarn bed e common enceeier ta eome 
ocher feme. AeM peitapi. From UUi eenue Wfeetidwctal ibaji 
mey bfe«e ioveded Europe, while In the orleieel honwlend ita 
feoceeUfel ooeii propmeed enw«rd to Che modem type end cbea 
Ifi A eubtequeni weKern sUpnclocv iwfepl over ihe eerller 
Neenderltal populalJon. 

Ibe eriderve of Cbe IntereiUfip 'Isiimedlele* l)9a from 
Mown CemtfeJ ebeuM, ou would Ihink, Belp lo eelile thte 
Mue. But, •« fe oafeiicr of fecc. they do oo<; ifielf preMoce ma 
be tecoociled wiih any one of iheee ihree theoriee. 

(f Ota beJirvefe Ibai neenihropieniaa witfeeeoli ■ o*» iomder 
of Europe end wai net e deeeendeni of Ncnodenhal bjab. the 
Mocni CaroMl people may be eooelderedei due co iBUrbreedrae 
of Ita doeinAsi rue wlih lie loMy predeeeaiarL Per eenv 
pujsoo, IB TaimABla in rcccai liami the oaiive pepulacloo hu 
taeo eucceoded by Europetfie and vlnual^ ememlnAied; but 
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* 1 U( numbM Of hrtMtto* «i« "21!?^ 

hAv* •Dppl»W*<l fMn but oAy hov* UKWbfo^ 

■DIM mSvTo ttUJ ’do*’ of NoMdonW blood, *o *"0 
r7« STrula hiild of eh. UPOor Hkolfthk p*>pJo ^ 
eJSilS SSMio«ipr«,.i^fb.eor- 
(M 0(Mr hopd. OP* 

pSHi-ttliS•• forfto" ifto 

eairoM ond «Uilm Uto Mow»» Cirmol u 

•cnS^ In ibo of mold ovolwiioii from ©oo form Inw 

‘'rJ^OJrd Hiemotw - *ii NoondoftMl ^ 

fjropc •« mu»d Urt ftW tilitetijr on. J»m IM 

«h.r repeo«nt wo wcow^vo of 

AnoiDor ovdoilw ««ut - k U*o^ 4<»op^ ^ “ J!; 
Mdben of *• I’BJWin* rnowtioL Thoy .ummc ^ 
NMwknbd AOf» b*d eowod Suropo *« unkiwwo Aitoilc « 
Afnaa no* from *«A l« am pfo*re»od on*oftl lowwdo 
■ oainhTOOtc wx. Tbe Mf«*t CwTOeHtoi we «A«n^ of 
i)« owijlOooA) forms eliich »d eeudcred from star uokftown 

Mmdwd Inio Patotii*. Utw, wh» the ovoluUon io wod^ 
coodiUotts lad &•<» cwnpleicd, the •*! products of thn seno 
pvtnM into 6u»pe « JehnUye Upper PriooSiiJM membert 
at Hoorn jwk«. Tlwe, from ihe point of view, Mourit Cwma 
Mft isd Nandertbsl nan we t»o« direei utmun of laur 
&ire*eone.Tl^ert ©«’father’end'jreiidfBihef bw Uftclo 

ray cordude tWe ■eUon with a daeajptl^ 
<sf nn ahw lypee ef man wlikli «• mi Neendenhili In the 
proorr wM of th© («rri bul yw erhMi e numbef of eompeaMe 
pti«ewi»n()4e henifOi end mor bo of like entloulcy. 

Proa iho With* oT tho Wo RW In /ev*. wbae ?/<*«•.► 
rbmfw eoe dlocoterotl, tavo eomo *• rwMlno of o eocond 
human type, d^ribed oa fW wfwwtt. Tho mosirl^ 

MSiitu *• form eeno from iho netjhbOMrhood ef Htteioof. 
wrily A few nriko rrem THnII. Deipkn iho ©eofrephleol noomoao 
«f the two Nia. Ue two husan typa en dootly KporMod 
dmnolofkally, Ibr iho Kguidai* depoiiu tro opooreaUy fr^ 
a ka pe^ of the Ptalsioceiw. rou|hl/ Um tie of Noondonhol 
manlnSurope. 
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Of fn*n dw* have bton fbond afeten sfcuBi. In 
■II of (hern (he Mee of ibe ikiill bed Ima nswwI, eui^Cinf, 
ea M ocher Gseei mxed, ■ cenniballftk fondooee ferbrtin food^ 
•ltd fee*. >««, And K«Ui eie u yet tioknomi. Ihe bnin t*w 
niher unell. fM • net* ibull hM • {•fediy of osly ),?ldoitk 
ceniliMirM, end MvenU hmelM Avenda M M79 citbie caail* 
meifM. The ferehMid vrw low, (he hr^ rld|(e heavy . ciUeO' 
uihrepk Ibuurai lunaiilve of N«ndenhi] teleiknefilM or 
of e deiceiK (■• In llw cue of (het fbnn) from (he muah aerller 
Arter#e/Ve)Nir type, But dw conioure of iho rw of ihe Mlocue 
end e nuinbv of dleinoeik (echnlcAl teitra ere not ■( ell iheoe 
found In (heee ■ithek hutw (ypee but er«, on (he oertuiiy, 
fowdi morelilto modem man; to much eo cbet aomeiM bcUned 
lo believo thee, efier ell, Bek men mey not doterve neotBiilon 
eceie^ereMtpecMebuCiHeuM beccntidendMepdnviUveiype 
of Memo iqpitnv. IT eo, liow ere we lo emuat for tbe tuueeUMly 
uatelve brow rldpae end lew foreMiult At te <be caw of the 
Mount finds, there m likmetlvenioeatlcaB. It may be 

ihei Solo men reprw en ta in erolutionefy preevesden upwd 
lioo nnWremhwptti to • oodcra level in mshta As*e. (5n the 
other hood, *« mny hive « bkatded type io whieft, as tome 
belkve M be cnie in Piieetine, (hcio is o mknire of reot, in 
Infusion of peleoenthrofiie Mo^ into in urly neandirople nee. 
As CO deecertdinii, It is suaeeeod thet Sole men mny bive piven 
Nw, ihreuih form conildered In i liter teetton, to ttw IMni 
AuMTiloldi. 

■HooiKAM MAN. Ii It feiknlly Atretd (hit Solo man 
pteetnte ehwe lUoikriCm to (he unique Bhodttlin tllull, s*Wdi 
mey be cofiiWered it thJi point, ilcbouih Its jeokfile we it 
uneerciln. 

M Broken Hill, Rnodetli. vihMble ore depulu wtre prewni 
In a hill which hee, In eonecqucnce, ^idueiJy dbeppeised In 
ibe court# of mlnlni opendew A lont eev* pueliB Uirou|li 
much of (he hJll eoniained many bonet of inimalt ee heevily 
Impretnited with mlnenlt that they wen M to dw tmolton. 
PertuMtaly e human tkuU wu ceaeved. cofather wrih i few 
other fraime'ici of benea of deubtfcl asaociiUon and lewar 
iMimst. The ikuil 1$ uneruibedAAd«tmeet perfect and repmenta 
an unueual human lypa, with a number of primlUve and tpactil- 
Itod fbaCoiei. At flret stfbt one tsstds Co compere Chit beatlll 



IM TH8 VBKri»kATI( 

(oim «ieh HaAftdcnbt] am be<aiM tuA teon* m ih* 
boivy btew rid^ knd iM low fenhaad. 'Rw faea kanomoudy 
dawlepad and tha paku aa well, fmuttt wWdt aia nacialai^ 
ikM AW known co ba da^vlepad loaucb a dacraa In oilHr known 
fowl typaa. Bui lha coneoun of iba bnbcaaa and Ofh«r deiaii* 
lha akUl Mow noM of iM dlafnoatiO enaractan of Naandar> 
•tml man. I1w brain wat Bnali, wUh a Mpadty of only I,MO 
evWcaaailinairaa, atrlkinily low fOo kkIi a larpe iksli. Wa ha%« 
AO daia from wMen lo aacimata iha a«a of tlw ikuil, but iha 
tlmilarto of in braJnnaa to ilui of Bolo man auipaa chai U 
may woU ba kia Piabioeotia. Again, ai in cha aaaa of Solo maa, 
k • diOBuli to plMO iM ikull In pro;« ov^iiUonaD' pcahton. 
Ii tm Oaen |Kun a Ngoraia apaelfle nama, aa Homo rMUtiMlt, 
bui itmayaiiually weN boKperdadaaapfbniyvaiypaorMbntf 
m^Um. tha proMon of iu anceavy kaiUKily tba Mina ii In the 
ease of Solo n^. As lo poaaiWa daaandaau, ihon b a fairly 
gnural btfief itai UoOaaiin man may ba lalaM, ihrmgli oihw 
aulKt Type consdeitd later, to iho ancaaton of eba Bving 
Buiteoen. 

MooeaH ham 


Towards (heclesatf (he glacial period, during tha laitar part of \ 
iba Warn glacailon and (he phawt of iho final latraai of lea, I 
son of our own spedea entar^ Europe, Buceaading the Mou- I 
nenan ireplements wa And. in numarow claposlia, a layer oon- 
eainingaew Mustriei. ihosa uf ihc Upper hteoltihio, wiiQ flini 
MaMs and auBtarou* bona imptetncnis raplacing iha flaka took 
of SMsdarVtaJ man asd wlUi evidaoea of eontonpaevy aeilvliy 
to art wHi other lUUs wbhU) Indkant dial iba naweomar waa 
a raui of widsr InullactMt horuoiu and acUviiM than hk 
pniiln'ioini 711)1 mw European, wo know Aom nufiMroui 
laaoektod ekalaiai dnda, w. aa CrO'Magnon nan and ratatad 
Orpaa. a nftaKniaiiva of our own apodal. Home 
Whena ba nma b a duastloA lo which wa hava aa yn no 
Hiiflbctory aiwwor. Unbw wo aCEOpt the hypothaab > on IM 
wiieb raihaf unlikaly • that ba avoivad on ilia spot from Naan* 
derihsi moti, bb eetnlng nwai rapraiani i cni^iioa itom an 
avMr bomefand. Bui suheihar iMs homa l o n d wia Aali or APrioi 
etruMi ai prrwni be diierpiLaad. Nor can «o bo dovnotie as lo 
Ua pedlgm Aa vra hava aean, one may roaoeiMbty asawma UW 
be haa deacandad. wicfi gndiM) madllbbUona, frem aueh an 
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w 

i5tdm pAkMJiihropic lypt m iii4 ihw be ■ 

reieUve, tliboM^h net ■ dime dewendant. of lUi N«and«rth«l 
ptadcBWior. AimI, ea the odKf hand, w» B*v» iMMed traundi 
udon Mfildi 10 bw « b*tl«f chei ibreuihevi eM PUiieean* ih* 
»(«ry ef huMiUty was aoven of two iinnde ud dw Mut* 
CTiropM man hu hid a JIm of doanni Jond Moonud from ilwi 
of hli mof« ilmlAA>«idpainac rihuJvii, 
eae'UAONOM van. Tho Upfw Paiaollihie iiofi le europs 
may hiv* be|un aa oarly pwBap* u 40,000 ».c. a<4 ptnkM 
Ufttll iHrualmaeair ) 3,000 a.c. te tt euftomA')! t« nfir (bo 
human Ando of (h« Od* lo tba Oo<h<i|non mea, which Uikoo 
lu nano front a Pranoh rock ahallir whan characterliiksliataoM 
of iblo typ« vnn diaeovand. RemalMofUili •otianpaniailafly 
abundafli In Um cavao ef Pnix* but ara found wtdoly dfriributad 
in virtoua nviena of wcatara and caniral Buropo; obeot ona 
hundiad indlWduah ara Known. 

ITm hood la mber larse and maaoivaly built, faauma 
Mtnw susni ara duo (0 a doah of NaandartM blood in iba 
Cro>Mainert rac& In feMral, howaw, ooe can atiu wuh 
ccaAdma ihai palaoantlirppic frawna are atoeot. Ilw peai 
brow ridgas are ladclng. (ho forehead and akuD vault am 
(ha eccipui rounded, iM free nsduead lo modem proponlotw, 
iha ftoaa narrow aid proraiDcnt, the ebb highly dmalooad, 
and b am> respoci Upfiar Palaobtfuc men arwa on a Aigh 
d do^olopcsent. Tha ekulli ara iJnMt ahvaya dalieh^ 
caphalic. with cranial iodicaa gafttrally randing from ilxty*frw 
(0 eiveniy>eU (an aacapdon, however, te ooa brwbyca^alk 
iKuiU. *n«a iarga haade miabiad large brtlM, auengbg bi 
milaa I,TOO or 1,000 eubkanilmairia; again, howaw, aaaui] 
dlfbrancoi are marKad. aid iha fenwlai nera emallarbralnad. 
Ai raMil pamBaritlaa wa And that cha face wm there but broad 
and tha aya leeketa <«rraipondlncly wido but low, 

Tbif wta a tall race, on cha vAet^ many naJai beiig t* fM 
or M in hafgfit. la tha body ai In ibaakull, bulMaedpropertMM 
are medan, Mibeut any irace of NaandarthaldM chameura. 

Soma dagraa of viriodea aaietad, of ccuraa. among ehMo 
andani awn. The Pradmoai lyfw, forenunob, b (hat of a group 
of seamatorh-hiinian of ancMti Mofona, la whfeb iba faa na* 
raibar bog, eM dab raihar hae prominani, tba twpnetbftal 
rfdgaa mere than normally davab^ - fraiurea whtt ghe a 
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* 0«. rf » WMi«» «*fc •«* *^ 

iM «M«I l« •!» C*o.U«»«« VP^ ‘!123, i 

f^Mt u4 l« Utmmf •»_Mf*V? ** 

UMivuw] Im4 m* i*Uii» «■!• Tte piMn} propentOM, 

*r.srs: srtrr^t 

A IW«PI o^ctw ■mW»I »•* ^ *« «“*• "*^ 

vmO»U»9tt* QO-Mi^ 

BUI w *u»Nl it *e *««•“•»• *“*^“^***®* 
"l^tSS^ •«*- ! >*■>* ■ ■ * af^Wm gWP* 
A..ICA. W« *- fcf ii ii yn»"» < *«*^ 

IM innnitifi- •< «»^ •pa b»^ ^ « 

srEtrrir.rs.'r:^^ 

iw#y BIWM «BO <»« ■ J«. •• PW ***^ ••“*" ••^ 

dtotmBir. ate. m om Mpar MnMhk M fM Bm 
AAKa. liwM« • l«ta •f UllWnw CwiWe't C«^* m 
K«vi 10 a •••fl-r WMdwl *«■ 04*«» ■ 

(On bw «» oM> BriM <« B* xa oUa). la fW Np^ 

thw iMn «« <MvmHrio ite Oa Bfa^ o a nca. M thw 
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TiwTiw.wwuJx 

prt^iuw, ..Itfi Wfl—tai DTPfluncnt 

^MMjkuU buiM. mm ftmy hav* <»«b«W ''®f'. , 

■HNAitf ipmi Umi h* jmy b« • prtnltWa AiWaWi Oih« 

Sv^uStia u* in AuMatta Uaai^S •‘‘uU* «««^^ 

(QgMMiMd) ait* CoftBim 

nmia r««. anortwi pala*. faria WK bw aa tt 
Mr maKta vw laTiUar w Om livHig AutKallaiD< 

AMufTA, 0 -p*a a coniWofabto amowu 
•« un fartafl la flrfl W Awrte* aw awry »l mVr hum*" 
weJviMB »wu^ w Uiai af m* OM 
pimia* bad aatloct In No»W AmarW aarky *'• “• 

?SU, Wwa Owy had •*» attaimd iha 
nttokka asM aw w*ft®wn m ihn Wwterr H«ml»pl«*ra. Sarne 
MR a«> iwh weca Ca«r*d at 0«* »» Tenlaiy of ww«»n 
svhich ippaand id bt laitief Bmnl*a 

rmtnh <ha«)«sd lhai they were merely raihar aheirant leeah 
t CCiBl peoajy. a tmtbet of 0 » p« ftmilyj i«d» are ^ 
rf ihe fealwrre in *bkh mtt and ewiire ahow emtaic^n* 
jimiUriOei. tn Soinh Anwto ’s »«>ow r«laooi«Ja«la. 
fkmbiMOS i« ibow 0 * pvoluuonary rtporeanea of li» counify, 
0 Ma daieefcad a nnea of pfotohcnwa' wppaaad » ahow ttw 
Qvohjdai of man from ape io ArtoMiu. Bw CMaa wmIw. 
«n crttml aJ«aiBi(«krt. appear to ba fti from 
evJdreea. Tboy loeWda. uvaot Wbar •pacUnaoi, pan of 0 »a 
ikalaiM of as ortlaaiy Bouib Arwriaa monkey aad a b«M 
dndred wl of IW B«»ea Mroa harboor, vdWh '-•may Mp« 

10 be a eoMrerdf of a Biter iVka overboard tftar a larr ovmini 

11 (bat aay elu. The rerliar itafea In hurnaa bJKSiy* ii wouM 

»em, -« altaady P-f before man raaehod lha *aai^ vrerW, 

The ume of hb vtwtl, howovar, h a probiem ^ wwi 
inuNil. There « an iocreaelni b«* **T 

Columbw and laur veya«in arrtvad » dteover iha IniBaM h» 
pearnktiv man srea far from bafnt a ncMonw and may hare 
bw) bera ftr many ihoreandi of yaarv A* we hare noBd, Ob 
Im Are fbuoa of iha AmerKaa waa a fbr ddTbrenc and richre 
Am» three now bvltre. For Bianydeoadre 
ibin iBre been f^reied flnda which aupfast lhai man bad 
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«(uet«4 iftU ^aiaphere bcAxo (bB PWfioMOB fBUBA ha 0 beeom* 
Mlina Md t eonUmponiy tara of naCiw AiWfiCBA eBoelti 
pound nutodoo and maranodi. and feod tfock* of 
biion. 

Bui «VM *0 Ihtf naad nM mirt tor c«if«U anliquiiy. M OM 
Dim ii WM thought CUI m«Ar oftlNN wUna «nifB«e» hud dMd 
out itOMTowiy in Ow Igo A|b. Thii U no Mn^ir ballwad lo H 
ih« cm. lAd li li Ml ImproMM* Utu (M otd«r flwn* Wfvivad 
19 a lai» CwMto. ptetooaaldiiM. aed ilollia mcf hav* 
llnpK^ on la Nonb Aawrfea «all afiar iM wtau of Dm kii 
lli^Uon and hiva baan pnaant in iM mnuy unid tan la 
ntav iheiwaod yaan mo. 

if mn bad bwi aa InbabKani of Amartea dwint any iraai 
oiiarii of iha Ie« Act, wa would aafMi la l^ed Mni impfatwanu 
«wnD«MbH (O Ihoaa of iba Lo^w or KMdIe PatooHiUc et Dm 
O ld World. 1Ma la OM tha aaa. Th* oHaai D^aa offl^i Iwpla. 
manu known ai praaani aro b<u raprotatad by Iha PokMm 
typa of pornl, naned ate iba New Maateon locally when A 
vt» fiM dMiovared» but sbca found widtapnod in ihe weiem 
U4.A' The pnausiabiy woa uaed as a HK«fbea4 and • ccodilv 
Roopized by a pooM attannallM dosm eiUirr iMa. Ihis tyt* 
gf implaniwt aj>d oaten (temd aaaociaeed wiiA ii ddkr from 
aiw wed by msmi Indiana in tte Weal, Bui dui a noa in hadf 
aoy of paoi anliniiv. and audi a Ami mistit have bean 
producad by a paopJa In tte Maoelithlc coUunit nap ikh ao 

maoy ihewaada of yMflaBo. 

Pvw ih f A r Ul Rinalni uo known in Nonh ArrxrMa wUib eon 
lay claim lo any mat inciqulv. and nana appaan lo te in any 

M«y priiBiUva.tte'Mkntwao(alady\CMaafnpk,latteilLato(oo 

of a mite" found in a luppoaad Ua Aga dapoiii ui >tei ium 
T te akaWon MleaM iMi iha had a poworM >iw la haiwa 
yeon wblah wa itell Ml eominaht fuiDMf) bui W aL oiw 
raprdi appaan to te iballar to imrnban of racaoc Indian 
uibaa of Uui raglea. 

AD tha ovidaiwa ao fir eiiad la Una tocantiuaWa in Mtm- 
CarahD poletkal work may awnwafiy pM ua b«i« daUa» 
Tha 'Mtnaaaota lady' hdabiMd lo te«e comafrcan a dapoaM 
laiddoHninaPWaiocomlaKa about M> 000 a,c,, bat tte ikaleiM 
aicavaiad durin* - road-tW J** 
luro ttet Iha aaually eaao from Uwa lake bate. Oaotopcai 


^ Jut uhM Febom iflwl 8 m«« •« pnteitc 

«W )-n ■•'• 

Tr^r^l » iMwfr.« th*bl|bM«W»er««»l 

iShJlftd *** W»»Wwa of th# Fw«e MbdA# to 
/S2 » «« -«• P«o«Ny «lr«ltoni 
SifTfc- •»« W4i“ ^ Th* 

tfoont'^ w-«Jv ii 0 H»on w>^ * 'rtp •’h»sb woold aw N 
STSwii fw *w ««K-a*«uiia prtfiutivs 
maw »ciu*<firt «f »*«»«'• Furiher.*B0»*l« b»vt poJntod 

MU Uw sw te«l» 11 iicn»a>«J *»fV the ^tww; a 

dNorfintieovwi®fc«*w»Jd 

Ome awesfc ftMintion of tbc cooelncni *«n3d have be« 
KcoroHihed wlthoui too mtKft fli«e*JO'. e«*» <Jora« 

DOik of U» ilactftbofl W iwrt* **«• pocliOM W 

AUtU uiO BfUbh CoUmbta wwo frw *5.*^. •““J 

down IM flMk of ti» Foci« i eomdw ihiou^vJM 
• bardy fo1lt eould tavi pwMd lo f«wa ilw taott botptnoM 
lanw le Uw towth. W« ait pktuc* the poopLr« of Airma u 
««wnni by iho amm A<uk» of twcamiy wi*w of 

AilaUw •>» dNCiol iiowly legih'nM aod apmd out to popo- 

latt tht iMipanu tad iropiwl ratf OfM. 
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Human Races 

In our Um AftpUr w« JaaiiioJ <b» poMUcn of our own 
t9m» Ill tM human Amllr; hora wo iMl maM ««ma 

dAmilat* Muuan wMi racial vpaa 
pfJiinf iM wooIm. 

aaeiAL DSTBRMTNAftOH 

aoaaisbi i«OK»Hvaie«c. eairatu. Upee what baNa ean 
•« dIaerimMta balwoaa ooe nc« aitd artoOMC? Oaa obvloM 
niMMiloe woBid ba lo uMnaMoaiiO ua baak. AnfirtfllalviHn, 
a PraAchman, a Oorman, an iP dtlWUia cypaa to ui, and wa 
aaaoclaia (baaa lypaa wHA da^riita lovamni^ uolta. Bui we 
have oiPy lo look to Eurepa to «• cMc oaciooal esd radal 
boundariaa need noc cobcUa; man>' of tha koubie of that 
iroublad Coodftaol Dave beta, lod auP m. do* io ihc IikJwIoo 
0 / pt^laiiona Miliin naOonaJ beuodariea. 

|| tnotiier poauDiliCy. Man i^da ID retain Ok 
ipeccD of bit raUMn even in a foreifs land; various trpee of 
ianfua^a abow alaor evidmcat of i^itouhip and oonown 
(laacenc Cannot Iba evohrtioa of lanpua^ be corratand Wjib 
Uh hiatoTV of iba peopUa who ipaak dtaoi? 

l^nfiHse may clferd a due ar to reoiat afUnriiaa Ml oflan a 
uaacharoua ooa. Cfuaf Two-Cum-WhlieChir and a Odypae 
ebifar may 9oak Bsbl'a>'> D*u ihey ara ebvbudy wfuelaiad 
nelalty 10 IM finpltth paopb amonf wh«n tUa lanfuate 
oriplnaiad, In iiMMam Bwiopa than ara luaiMroua areaj wltata 
a etenpa in laitfuapi haa Daae sioda or aiiamptad vriihaui any 
«Aan#a >n iha racial nakwup of On popuraUea, anJ ihan ara 
many iniianaaa wMre iha oen^Mai of a cotiniry haa naidiad 
ID tha raplac ani ani at iha naUvi lancuafa by ihai ornuaarkalJy 
iniftnilVani eonqiMreo., A eantury a|a ic waa dbcoviied ihai 
alotMi all Iha laniuafac of Europe and (hoaa of Banla and 
much of Mk were daacendania of e eoeaoa of ei'hldi 

Saadu/t It e Ihile'dianiad reliec. On iha biM of ihia dbeovary 
wea aieoted a theory of eon w o n deaeanc of Ota peepha svho 
apeak lod^Burepaao lanpuaper. Bui we now rMtiee Uiac thla 
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Ivifuais HOCK b mUv« id onl)'« witO proportten. U Um rmi. 
of ih«« »lio BOW utiliM a; a mty Imv* btea eurM by m'ttn- 
liMM ind but iM Indo-eyropMB Ibaimsm h«ve 

jbr met* viiofotidy iImb dio pooplo who Uvo «Mod 

iham. 

Cu ctlhu* M uood AA « Um fw BtudytriB r«clBl hiKory? 
W* iwkd n t Dh 10 M ooaMTpmUvo In our cuf toow, our MW», 
Of lypM of nvorjAl o mw i wHieh v* fuUen for our«tm 
Bui Im ABiin w« nu«t M w«ry, for cuhurtl u«Jw oAoa iprood 
vMt by adopiloft or •» juportmpend fry oen^wct. Tbo 
AawrfeBri IndMa of innlM on foot ind fouthl 

wlUi bow oM wrowt, but Om hofw ind rtno, boih uben ovor 
(tam BuroptM, wen mn^ elxnwiu In (M ilfe of cbe Indlnn 
of tb« eo«*r«d«w«Bon m. Ilw Monkin peon li • CbrUUri, 
but dw Mood y> hO ««lM t» AJcsoei MenUMi with ikuofhn 
predOMoon who worAIpped Queakood. 

NadeanJIiy, eulrunl icvn, «rid outtuni objeeta - 

•B (MRBAyafibnlMicMtionaasto rtolnl nfllAit^a xorlftni; 
bul \tftf %tt 10 beused wjihOouUon.Tlw only dednlteaod Ihlrly 
poilO're taowledpc wbkb we e*n obtain nd^ni tM pedigree 
of u ledjvidMl cc ■ group a from > eiudy of rt» ohyrkil 
cbaT«c(eaiC>n. 

baCJaI MrxtUAis. When we diecuts ihe iMartoneliipe of 
other wlmah wo do eo in eemu ofspeciee or larger unii*. Tlweo 
•roup* ar* penenih)' eleor-ow: ipecm eeldco breed wttii one 
artoUnr and are uauelb Mpenud by elaarly doAoed wneiural 
(SAreMee. 

But In Ihe aiterapt io icudy huntaa rtem w* on doaUng wtfh 
^ulia anoiher type of proMerru hvlng man are Mninily 
nte)b«e of e ringle apodte. Manbon of all human •reupe eao 
breed wkb ona aaoUier and froduentb do oe; In Ihe Uewelian 
bknda. for eKarople, may be found almoat every ooneervebM 
(ypioferoaihewuenUwmalornMia] pouw of the Orient end 
OeoManL 

BuEh wide reelel IniariBBuiraa are faeiUieied, it li irue, fay ihe 
davefoptwil of nodarB oomsiusttaUon methoda, bui erawWi 
betweec raeae nut oOvJoualy have bMB a eommen eccurrenoe 
Ihrau^toui Bunae hlUory. loleccnediaio border groupa have 
pepbaMy toen eommen el all Uoaa. and mory war or corKjueei 
baa naUtally reeulled in a imtlng of thf aiiaane of eonqueror 
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*oyW tiJinfc fore«rwte. or ib« iOWfit 
of »a BAtlMhmin lAd * franc&womu u mduca efa vcnur* 
of iwc mm. But h dH Si^Bh nm1 Wuhu. Mwie utm 
wt know of thrm lovulon whicli haw Mtel ww Hnliu (o U» 
popuUtUon. u4 elw« b ^ ovidmt iti«i « 
aumUr of wnihr UviMni hovo Ukim plM* Jn kw pnHbi«rt« 
unm. rw hWM> of tli« fWMh *tm«* I« • aMliirty eomalw 
»te»y. 

BrobMty cfiMo ii wt. ud rmm Mi Mmi. a rvly nea. 
WMo w« «u«npi 10 auabitth • ncU u>pi. ^ aimioi to m 
• MNo* of eluutcuMM* eofamooFr rognd in iM pmto of 
■ mua ATM or or ■ evtUn aito; tbw will oAKily nw ow 
VoclAMCtom in Ul mpMU. a pgr« MaI i»p« a a iMo-nw)* 
idoaL AoUom oot^KUy imlteod, 

MiokAnoNS. Ii would M dUk«]i«fio*4b to d«i wWi 

P*oH«s iiAUoiury. But o«r proWww *n tiMm 
BwfMM (M fkt iMi mowwus e# pM^ appoat w ha.y 
bcoo eoranon tfarousnoui bumoA ham}, 

‘nw ov«rMM movtcweta oT tM Swop«n poopla m onlr 
(bo fQc« recsoi and nrihni oP Aumas oi^tkAk Tluouihout 
dw Uiiodc pirMd. wave after mvo of peopM Mv« sw«|m Into 
•waniBuraparrwn(M<«et-Ca{tt,Oanwfli, Ham and Avan, 
Turhi - and ardtaaolov roveab tinular piahbtorlc nernx. A 
pmt aouitaanj mtracioo of N^roof iaio South Africa vm in 
profnai wMn Snilud took ovar that nttoo. 'Rk Ckineaa 
poople Mve ipraad touUiward over a vw ana dcirini itn tm 
eevarad by iBair wriusn htaiory. Mov 'nlinikm of Ameiiaa 
Indian iribaa can M dalWcal)' pleuad. 

TNaa an but a law of tM neraitrlUiu of knoan mlraUorw 
of paoplaa. Mankind haa baen. asd lUU la. in AoUoa Orom 
awe omniM have cane ieu jwuapMUlon or bare fuaad; 
reknd type* have been laolalad fVeae one anoUw and ihak 
afflnlUaa obeeund or renOerad deubtAil. 

On wa tree* any fMand pattern la ibaea alpniMul The 
novamana of a people may be due to a nriety of oueaa; ibiy 
aNi In phyaJeaJ temw, a Naullanioffeeeaa'. Bait« landi ihaod 
to hunt b. to Ull, or to plunder; pouarAtl kwmi bahlndt a 
need for men WTiiocy fbr IncraaMd aurabni thaae and many 
oahar ibetora may maka for Mraooo. 

Tn tba evoiuitenaiy hbtory of roammaJa wa Had tMt the 
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Mk 

oMui. early <Mtn 9/ croup dUponal appoan to have lain to 
tbe nertim land amt and panioilarly to Aaaa (alchottch oibcr 
fiofiiinoau, panirulany Aswna. hav« actad aa talnoc 
canuw). Prom ehai eanebani ippoar u haw radiaiad many 
vanmiiin crouE* to mifrtto saitavd via Aiaafca to tha 
AoMdcaa. MvUievanI to AuaiiaUa or Afrtoa, woaeward Into 
Barepa In acnamani vriih ihm lindnci k eha that (Iw 
Ml prMUva of ]Mai ntonwnali an fetind to eonpatailvtoy 
koiaMaraaa,flirthaii 1^0*11 tltokerJ|Mal Aalaileho«aa,vitMto» 
itoy hav« baan pwM by mora advancad lypaa* Attfiralto li Uw 
boctia of tMffoatprlmWva of wiaUnc mammal AunaataRbate 
WfulBia cypat panlatad in SotfOi Arnartca Jea| afMr (Mr 
muncUOA akawban; Iba modarn African fbuna k a lurvjval 
of (Ml of BunuPa mo apodo a^ 

^ dlvrllwtloA ^ modarn hwnao raaoi aod Uia koown 
Uatory «f bunan inicnUona lucpat that tba paofnphkai «ery 
dman tea bean aoiUv to that of many ether mammalian lypei. 
A mato*^ of knowi micratiotu haua omamud from an Aaiado 
<eaue: and aome cf Uw taaminply most prinUilva of huoan 
raeaa arc found in the AusMlton nckn and Afnca. Wbeaher 
Of not Asa ia tba odcinal hofw of com cannot ba aid with 
oaiainty; tw( f hai aurdy teen a mayor oooua of human 
dtqianar. 

asttiCAi. CRiTiatA or BAca. Auaropta to chanaertoa 
lactoi aroupa ibould not ba made maraly upon eaaual imI 
nndem oMarvaoona but upon careful aiudy ti numaroua 
indivWuab, lucb tTudiaa baioi of a fuctoUiativa naiura M for 
aa pcailNe. Many fiacurai may ba ebaarved or maaaurad on 
iha iivtoci nunvroia atondard lypaa of maaiuramant flmy ba 
Atoda epoo iha iMtotona. Natunlty. ikalatoJ taaaauremanta 
alOM ara avallabM ibe praUatorlo pooplaa, uii vm for Hall* 
Known hkl^ raaaa acewau data aa to Uio lofi pana. Mb aa 
hair, iUb, Pcmani. ok., ta uauaOy woafUlly InadapuaM. 

thkowit.^courM, Maaomacaetionto drawini canebMena 
racardin# raSal avdalien from phyilcal data, ^irontaantal 
faetonr p«rUcuUrly« may cawaa chanpa In iha davaiopnant of 
an Individual to lodi ao a«taiu that na roichl Indina to placa 
biffl In a racial catepery riUiar dlfTamii from that lo whtfh ha 
Oeto)^ W« are aS tamiluir, for oounpla, edib tba Act that 
hardihlpt In yvinh, oartieuUrly poor diat, may make for 
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KtirietAd aed abnormal Os Uia otbw tMd. uudw of 

Amerkaa collB«efaU)an and iMraonlodkaia ilai tOayouAMr 
lecsmcioo 1* cUaUnetly laiur- br an incb o^ac - on iba ivsnaa 
'nua doaa ocK iadlcoM il«i tbara h any ^banfi Jn inhvltM 
riKCon but li due. we fondly Mkm, lo mof* btMllim up- 
briniins nd bMur dloa, wMeA Juva |i w aa anvironmenc mor« 
IbvounMa for irowth. Meaioivnanci of ih» diUdnn of liatlaa 
bnmlfwia iitdlMia that Uiefr haad ehapM an nibof OliftMi 
from iMaa of iMr ponma. tc haa Mn wnaatad ihai te w* 
a CMO tba BOW anvirooAimt haa raawliad In a parmatrent haradl' 
«an#e (o ihii eliaraciw, Tltara li, bowavar. a raaaonabla 
alumaclve aaplanaUen. In cbaCr naUva land tM tfilMWana of 
ea«b Rftoo mala only wIiS tbair Mar ndfhbovr*. and s«ab>a 
tocai lypm davaTop. 2 n tM Now Wertl Jkwhw, CUMan 
may mi MiUmoa. Sicilian may wad Romas; (wweamUnatlenf 
are fomad. and It is net woaipeciad that maasummnB would 
vary 111 nob muniraa. All In all, it aeafoa probtbto efaac phya^ 
iralis ora ptoenUy naUa; anvirownm may cava AdiVMhid 
wiaboiw but can exen laOa direct IHluaoco oe a radol lypn 
courLiyiOK, SUn coleur e ifaa neat eonspicueus of lacul 
nlU and in earlier day* ww used aloKM «tclatively as a 
(oc Aajar racial dijiifv»lona. Tin pf^noei in all human akin 
a Um same, tt couisB of dark bnw fromUas of a aoteuiM 
called nelanlQ. snbedded In ceOs of tha dtin. If abimdantV 
praaetit tha pftmeot pjvae a Mack efiact. SraoUer amouou (Iw 
brown or yallowitb affeea. Jf Uula pl^naei is praaeni a ‘wiuca* 
appeannea laevJB, whlW a planUftil Uood supply to ibe skin 

glveearuddycinpa. 'nwNapeasara.dfcourM, notablaforhV* 

snseunisofslimaM; CM Ausiraltonialic (and toward* a black; 
brownlsb le diva or yallewlsh ecmpmtont cMracurtta cba 
iraaur part of iha ramaioitif rasaa, nMk Uosd tandeiKlM ara 
raeac MdCMbte In nonbam Bvropa. 

To ba dkdniaWwd from ordinary blonda ara Instanem of 
albbdn, In whkh lodlvtduak have a coapmlcal luK ofpipawiL 
An umMa 1 aurnpla of this is iha caaa of a proup of 'wblia 
Indiaos* Jn Panama aaiong wbem Oiata b a aroep alMnliiie 
Hiiln. alcbou|h (My ara cteaaty ralatad to tha eepwr tfannad 
Indians of Iha same ra ti on, li b fiaqMtiUy aasiuMd that skin 
colour M afhetad by dw anvirmnent - paopla JMng m (M 
tropica lendlni to uka on a haaviar ptimeotation. Tbk imy M 
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to MM oujic M*: but ibo Afbbo litdiiM fmi eiiod iro ao 
of llto r*e< ihw eolour «ad oavIroA'nMi on 
BM a ew o f ily nloM. 

PrlrtaiM ^«Mnl(y bivo a cocMltWtfiWa amount of tUn p4* 
neot. and hance it la roaaoaabla to mmctm that 0riflUu«» man 
vu ‘darfc-eenpta;oee(l\ But wMiMr tw ppiMncatlon waa 
prtmlllvdy aa hwvy la In tho modom Nagm aaaiw aonwwhat 
doubtMi aad (ban la. of eauna, no avUaitco m thia polM 
ramrdlni «d« racaa. 

IT ai pfiaint Imponaat dt at aot art atka. The varylna ayo eoloufi 
daoanduponihai^pMntaUoneftMdalicatatfla, cha ^phragm 
oevarieii toa sMrgM of (ba laea. Soma ojgmaAi ahviya pnaeni 
■ tba daepan la)on of lha liia tateia a puipllan unu In bUi^ 
«ad panona than b eo oUtar oigmant in lha Ijia. U, ho«ovar. 
plgBtaet H pmaani mofo aucoriWally, dia bltM ia ntaakad. and 
o(b« coiotn «pp<ar. A aligbi amount of dirt: pignwit will 
prodiM a pay ot Mstf colour it (ha Uw ia not com lowly 
OBSiced; beavkrcoaeaaintlona of p)pnwt laod togfvayaUowla\ 
browB. or Hf^ Is meat raoa brows to black ayea 

dareioaia; bhu an jo gaeonl eharactcriMle oel; of 
norUum Surocaua or ifioae wbo have inierbrad adth them. 

Ibe upc«r ayalid teqi^tly baara a fold which may proposi 
doemavd nod, wluf) Ute «« ii widaly open, coven the froa. 
iHb'bearng margin of iba lid to a imtar or laiBea defrae. 
Sveb a fold may cccot at iha innat comer of lha aye (apparanily 
ts imhattla diafMtar) or at the middla or the outer martin 
(ragioMia addenfUda land to be atora pronotuieod Inoldafa). 
to lha enera eharamodfiifi Mongoioida of northwauara Aala 
iMi fora may wiand clear aereaa lha ay». 

Tits rAca. Noaaa vary in Iwigih. in bradiK and In 
profila. Draadth of neaa wia, aa vm iMva aaarv charactadaUo of 
early hivnan Cypaa, aed braadih and ihonnaaa la lOHky eha^ 
lOarMie of Nagreaa and Auiraitana. Monpoloidi tend le be 
rather Isbrmediate in ne«a ihapa, vdib a coocava pfoAla, whlla 
waaiant AiEa asd luro;* are raglOM wlwa high, iwnow, and 
Mig noiM pradonimta, In narroaiMKMad (ypaa tba eoniaur H 
fraqiMnlly eonvoa. with lha path dihar high up the ooa^ aa to 
iba ‘oagla fcaah*, fratiMndy aeon in Europe^ parcbularly nonham 
Borope, or Mch a gancral prortourtcad cemouty. ai m tlw 
ArmcttMd type eernmoo In Aata Mtoor and in aooawhai 
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laedJAed form in iM Curioueiy^ • ocmvitai dnUar 

noM ferni It foniwJ wneni ih« Ocotnlc Nittoea» utd oRJiy 
North Anorwu laOianf aro hawK-iMMd. lipa» a tHMAl, fi*a 
biU« Tot r*d*l charaeMriaatiMi. In Na^roaa. bewor, *« 
nn 4 an awcptiofMl eondliiOA in nihor iMck and eut*iiinwd Hpa. 

Tho proporciOM of lha faea am fraquanU)' chaniiMtHic of 
rwkl froupt, In 4 ohnu iha faaa M aiav* raiadval)' ah«t and 
broad i in aduha thaaa proponiOM arc Mmaum loulnad, btit 
u many coaaa tha dapih of iho ibelal ra ti on of iha ikuU and of 
ilia jaw Incrwaato ilvaiont’ltonorfM' vpaa.ThaMoriibea 
aaafl. for ounpk. In many Na t rooa and Aucnilam la parhapa 
prirnltlvat kni faoat >ar>d to to oominoo» on iha other hand, 
■t noith^oatam turooa. tn aoroa broodd^koad noaa IBa cheak 
Kmm |ur otu prominaml)’: tlUa la a etiametvlarlc ManfoioU 
Mturo. AJao uaahi) in cturilkatkOn ora FBaiuraa of the ibc* aa 
■ecn in aide tdew, Profnadibrn b a um uaed to choronerita a 
roratrt’iuuins of iba iawi auch m k aaan. In our o^m ipaekR 
moR commonly m NaaroM and AutuaJIana in eectmt wlifi 
dK more veruoal pUoa of the face in. for aampla, Cor^mna 
Wa have noted wteiioiv In chin ptojectloa in iba oUar avNo* 
uonaiv story Similar but lem pronouDcad variatieM an pnaaM 
among CAluiog racae. 

UAia. P«hap Iha meat uaaful Base for racial cteatieeacioo 
ba in the diaiactwa of the haJr. Aa nguda ferm. ooa aiiwiM 
(yp« IB (hat (husd In MongolOKl neo. when the ha« b vacy 
coarm and iiraight. In AlpIfM 'whiM* and Nev«tdt tha bair 
H coaraa lo (Mdlum in wtura, whUa Ana haJr k eharacttriiUe of 
Uadltarnnaon paopim. tn markad coniraat to Uia luaiihc hair 
of Mongoloida la itet fouad In lypteal Nagreida, narkadlycotM 
in Uny ipirali. glvl^ 0 woolly appaaruea. Jn iha Nagraid Qipe 
cha root ponlona of iha haira baomih tha tkla are ewad to 
bagin with, end iha thafta aro flatianad. conpartbU m a ribbon 
st Moin peita. allowint curllni to taka place raadOy. In tho 
Monaokid type tha reouan avii$h(and iha hain have a round 
oeaweacdon. maMng twttcint dUBcult. Becwean tMaa (*« lypaa 
(hare ara many iMarmadktaa. (n many NegroMa 
tonjar and Im tigbt& eoilad than In oirema femi ’klnay 
ar *fr^* an hara man apprtprlaie unna. Many paepiaa. 
auch aa Europawe and Potyoealana, for attntfa, ban we«y 
halt, H«« Iha hair landa lo ba loot. looOaniely dna, and *» 
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u ovat crov-MCtUo wtudi allows locna of twlsuaf. 
AMwu^ hatr la bM pr^crvad in pfahiieooc tart^Jaa, iba 
ptcaanc dliulbyiioii of Imu cypaa tunaala *ai eo**IOOf*bk 
oirllfv my tava IkW «nann(H(*o of arly rnan. 

'ntoraiagNBldlvortiU in tha tmouw of balr pmaw h vaftom 
neu. ta boih r4»pvM$ and M<m|ekeWa thma k UNh boart or 
bo^ Mlf. Oa iha oihar Mnd, wayy<lMlr«l nm md « 
nkdvaly baavy bMtdi tod much body hair. Tba *tbed|MI 
AHhm of Japan hava iha rapuuiUwi of batti tha hairkau of J Wo j 
ncaa. Ament Wcaearn paopM U>a«hert*haa4ad opas. Alpinaa . 
la a broad aonia. to Mvelmvlar baardi and men abundant 
be<^ U Utan tooa baadad noaa. 

Hair cotow li. fer *ameat part, dapandaat upon lhaamowi 
«r mdanie (lUnliar to Itwit of the aUnJ praaeni In tha haira; 
hair and Skin eoloun am (ypicalty eerralaiad. 11)0 pipnanl ii 
vary abgDdaw In Nc y oa J and Moniotolda, fivlnt a blaelt 
Bolow* litUa pltmani laptaaoiii In btond oortnem EuroeahAs: 
•n ifitamMlate condition ytofda bnwn hah. In addjiioo le (ha 
D^niA a (ceood. M-pM, pipomi a aocDatinwa pcaaeot; u 
dia DNlaBiB U ladiK^ la amouni rad hair may noiU. In caany 
lighi-lwiiad fwaa tha amount of Mack pivmnt in tha hair iai»* 
te inemsa with am. ao ihM MoM or lad-balmd childtaa laW 
eo >«ve more Mownlah and darker bar a» adults. 

STATU ae uBduasiknaMy diffcn traaily free eeancW craup 
M aMthw, However, h nutat ba oaad wob caauos fOr racial 
dawlmlsaUan, fOr It« obvieos that ibata are traat indWdual 
lertadcaa vdehto troupa. and •« have notad Uial nurtura stay 
ba rapemibis for markad iodlvMual varlattont to hal|hi. Wa 
mual. InaddlOon, dlaceuni eiw iperadkappaarancaer^muilaei. 
craUBten, and ethar abaormaUiM dua w Inpropar runctlonlni 
M the aa^atlaw of tha pliultary and Uiyrold |laadi. 

Tha adult mala may bo takan tt a standard for tnaaiuramani. 
Awipa bemao itatun «b tbli basil weuU b« to ihaaoi|hbow* 
heed af A«« feat iWa toetaa. Tha ahenaat roupa of mantond 
ara iha Narofd Py*nlaa, to whKb a dvolbot iwura Is about 
atamatotum, aed maty todlvMuala may ba half a feet er non 
ahen of this. 9h«t ststura. althou|h oet le onranA iscoamen 
m tlM tenoral Matty ragton; tha fiusbman and Hotwoteu of 
South ATrtn. tha Abnii ef Japao. dn Lappi ef nonhom Burepa. 
Iba Bsklmea. and a law Indian irfbea an aJse martodb' sherL 
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or hifbo kn found In t nurober ef rttfora, noubly In wfotu 
typos jn nonhnw s MfB Surops tod IM fiaiUn mowiislni. s 
numbor of cribs* ef <amnJ and locich'ssscsm AfNc*. toms 
Indian |rot^ of osaism North AmsHca, and s hvr eihar 
•seiund rafioni. 

SKULL riofosTioHi. Tbs esphsllo indsn, (b* ntw ef 
Orsedth tolsnfQaef dtsbralnous, baveivsmltyussdflisMur^ 
ment d l» c vsisd In ibelMehtpUr. BHdha b«misn lypos, «• hrrs 
noted, wars almost all dollelieespbhlto; very pietaMy bradv* 
saphaly M a eoaiparaUvaly late hwnas dsvsiopetseL Is Europe 
ta^hsaA ware rw* unUI Quite IM prsMstorlo Usassi in 
Aatenea Utan li mueh avldsnee (hat loni bsadsd folic piecodsd 
iho more Optcel braehyeephalie IndlSM. Amon< eauilat Old 
Wertd raeei we And Uiu doKehecsphaty • prevalsni « Africa 
and Aiai/aUa aad the *fKn|es* of Stnepe sad Ails: tracicy* 
cephalic ftulli arsdembtani In hU'tbsmervcsneatporuoQaof 
Surmila. ugpEBCint a iwer devslepfoenb 

8ui while this bdoK neuuramtni Is ef Snunst. (bers are asny 
etber fbaeursa ef die braincaas to bsltept in Bind. Absohfiesia 
of the head, slops ef the fbrehead, heiphc of (be cnolal vuiK. 
ere all icow ef BienaL PurUior, breed skulls are oos always 
well towded; Uiebractayctobalic people of souih'eastcni Eurepa 
sad Asia Minor tand ce have fbuened eecfpute and snpvlarstuQ 
con (outs. Tbe capacity ef Cbe brsuAcoee iDWl or Is a nMwursmeni 
to vifakb we have referred earlier. At aosal, ibis Afsie b of 
inearsii aod appssrs to show racial varianu but eanoot bs need 
la an index to assnUJity. Guropsan mals capaalias awi* abotfi 
1,900 cubic cenUmsirei: eome inMlUbodlsd races averais MO 
cubk cendmstrea lass widwut ebvieui barm to ihs jnisllsci. 

BLOOD anours. When, Icop ape, atterspii were fbv rtieds 
to pvB blood usnsAMlorw, it wu diMovered CMt Che blood m 
Ml the same In aU men and that frsquefitry after Che InirodMilon 
of Mood frtoi anolhsr person Uw nmr tsd Uoed edb landed 
to ilkk loptAsr In chvnps (spphitlneis) In iBe hsM. sdOi 
dbaureus neuiia Rasaerch hea ^vsn le the teeMna for chts 
affbcL In many a*es the red blood celli of an Indlvldiial eooiaio 
oos or both cd a pair of complci chanteal scrvciuiea which are 
arbllrartly called A and 8. Ihare are (bus in any bmao proup 
fborpoialbk types of individuals, whicb (if atemcebadsaitmtsd 
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by 0) taa to «ilkd O. A. 3, io4 AB. Ito blood ptuM ot ilw 
lAd|irtdi«l tociMBM, to to iptol;, *to«wiofno4’ to A oc B 
pniMt io hk nd Mood c«to. Bui if «Mh« or both am abtoni 
bi dw doMt itol^duH hli plwu ttodt to atiMk ud iftf u* 
nd toil! eonuliVnt uKh nUliniW. la cmMOMoca, M 
IM ttot p)kUM mm an AD mdivklual ton b« imafOMd Crwiy 
IMO inyoM, ilnto hii pluiM It 'MeuMoawd* lo both poMtbM 
wbMntoi; itoi plwmi Iron lodIvUwli ot dreupt A or B «kll 
•lUcK r«d cdb centoinin« Uw odw l)f« of mwial; umI khii 
(to pB«M fr«n Ofotip 0 frU« of court*, anlaUnili tod tollt 
cf all Um ibtot oitor irouM ot IndhiduiU. 

Hn rtu^lUcn oTtubauntot A and B ii cf lotMott nei only 
to ito pliyifcltn but alae M iiwdaoia of tondliy and tvoWtlon. 
111110 MbMiBM an ititorlteU by nomal eBiMic prewti* 
And. fWiMf, IIB found Uiat (ha ptranitBit of A and B pna^ni 
A litdlviAiob Mry ptoily la diffkceni areto and roci*. Ttou of 
Ito bdoed to«« toeo mado In many tbouMadi of ponons from 
all fto tow of ito world. 

Tha A Otoitfwl 0, on Ito avarafs. pctoeni la 20-e p«r coot 
of iadividiiala ia Iba OU World, in ports of Aitoraiit. howovar, 
a nvy to tonetu in as nuito os ao p« corn of the iwtlvto. bi 
CIN Acwitot tubtuMB A (S tpfOmUT vary rar« bi natlvs of 
Sooch Arnerm aod lOueA of tha souitom and eaatoto rtfAns 
of WotVi Amtrico. In ito Indiana of CtnaOa aod ito BocUet, 
bcwtour, nudi bithe pereenuto* ar* totoant, and iha toood 
and BlaeHfat Indnm tova ibis fbeter proatm ia mom iban 
half Ito Mivlduab. BuMiaiwa B b. In iM OM World. praMiK 
B fltany anai In l$*» par coni of indlvldisali. wJdi ito hicbaB 
Mmnuto* totjely In tonuaf Asia and oaiural AfrNB In eartain 
porlphartU froupt. to**var, kiNludIni iha AitontoM, cto 
Dwbmto of Seuih Afrito, and paopla ob tba «aa«m frkA«B of 
europ*. D It Quitt ram. And in Amarkton tndiant. txtopi for 
on* or (WO dubfetu racordi, B U alnioti unrepomd. 

BiKh JwBi of dtoiHbuMo of Uood proupr at Uioaa notod 
abcto an lnia>toiin| aed ignotuto. Blood proupa tppaw lo 
(ito 000 toor* etua 10 aid In unrotoillni iba atorlt of rocfal 
nkiientAiCO and hbionaa. 

CLAUincAtioN or ftAcaa. No ^rmi aaneewU aalau 
aowai widcfiH ^ me* at to Ito cflitrlon which thotild ba 
wed to (to major fMCum n racial ditDncUow; skuU ahapa. 
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h«jr tenufe^ lod colour 4li b«ve ihdr •dvooM. Tba school* 
books of our itAndponnCj used sUn colour as tbe ouitpf ffedor 
and dMOed mankiod Into Iba wblios of Burofie, Itao of 

iho OM World iropMa. ihe yollow peopMa of Aca, to ibo 
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last of which Mco sauall)' ad4M lha 'rod* Inddaa of AfocrUa 
and Iho brown pooplos of ao«th><«MrB AaU aod iho Paalde 
laknik TMa choaiflcoeloo |l«oo a (Uriy i>cat loopapUcal 
amntomofii, bot ii loods co obooira iho fioM of lefinUoii and 
proaenn aa unduly dmpltrted pMtvro. Wo ihall here uoo a 
oocMwbat dUTOroQi (alib^b Quito tontatlvo) ameaaniBni. at 
A ibo oceooipanylnf diainm, and auocopi lo taka Into account 
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fMton rtcW otiptilOA aod fvctuclOA, In tU*. akuH po* 
QfftJou tad MOr ctencMMtkt uskI u iMjer dufMMite 
fMcurK, wieh Mn colwt u>d Acpo ©f bom 4$ •WWomI 

•Ha* 

I Niokoioi: wooUytaur. dvkcocDpkaaoM. 

in bom: tM of Afnea knd K«w OulM wv4 ih« 

?ynM V UN nNjec tTNmbon oC tin |r«up. 

M. AWiTHALOiMi Lon#-b«Mod, Mvy h»lr, d»rt oe» 
pinlofi. nk( bom: 0n inMbUuu of AtmnOH uid aruln 
DTlinilh* UtMl of •OUthwo AM. 

hi. yooiTBkiiAHaANa: Un • vorr bretd um of Oni wm): 
Letia>iN4iM. Mvy hair, brawn lo l4Pt cooipMona, urrow 
eOMi itNludm SKM of tOa Witbm M poepM of Buropo 
aad iwnta Africa, KNiihm AM to rndla, aad iraaa of •ImlHr 
poouHUona fkrOiot (0 IM mtl. 

IV ALViNii: BnadCMM. wavy ball, brown lo Uabi 
compWww. narrow mm; iha braad-beadad p»pM of 
guroM aod weaMro AM. 

V HOHOOLoios: Broad-beoded, aovfbt 'ytUow' or 
•rad' eoaiptoiots. ftoses of loitfoodiatt cypa: mwi e* tba 
MDplK of autcm AM and AfiNrio* 

Hu diOsB fmm Um 'onbodm* lo ooa maior 

ntpcct - ib» fwa Chat, m otPObaMui (ha lau appoaraoca of 
tn^mbalN UNO, Un wcaura teoadheadr are more widely 
tauriKd fnw the Imf-baaded whiw ihao h cvaunai?. Tb« 
MUM |hw may. he*«w. be united lo fuit varyini earn. 

^ dme wbo wWt to claMfr b^eolour, landD meybomted 

ea Wertt . ai led cv aa wbiue. or AuceeoJda, v a« iBe •>«llow«'. 
Per tbeae wbe pntei » ekaaWeatloB on cbe baala of haiM b 
• ibe iTt’Y vpe, u, w, eed iv are Un amvy type; aad v la die 
«iil(PC.Mred type. On the boila of ahull lUpe, a a. end ai 
era leMbeada, tv eed v aio abercheeda. 

Ow praaeat ktiovkim af human hWery au«eM diet loni 
beadi. ctfly hair, darh conplemonA aod Bai noeea were primt* 
(Iva buiiNn ebafiBHrlaUee and tbai abort Uulb, acr»i|bt hair. 
llAi comMaloea, and thin noeea are mere «eelelded felthouih 
by no recaoi nor— irtlT 'hlfhar') featwrae. Wo staD beet of 
Ibe varioue rack] ^oupe le thk faoMl order, from prtitdUve 
lo ipeMloed 
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NIOtQlDS 

TU dmcurliciM «f tM vpku tUgnUi m runilUir: ihe tair 
b Mwk. short, eoftrw, witf 0 ^ t Unky or woolty iMtor*. ond 
Uwo ri Jiuto b4tr oe ih* r*o» «f body; IM skbt b block iho 
9m dork. Tho Tom ^roinidoo tnorkodly (prov^ihUm), ood ih« 
IW» oro ihKh usd ouUMriH^ fo typtel annibon of ths arew 
IM skull Is iMf. (ho noM short ond bnod, tbo suuiro nodhim 
i9hl|h. 

APRiCAN NiOKoei. TTm mo^ bomoload oT iho Nsdreldi 
ie>doy b A/Hoo oouih of tho Sotan, whoro, socopt for tho 
Hostontou Odd fiiishmoA moacioftod kiu. Ussy an tbo eoly 
noUve row. 11» Noproot oro o Aoyrdhbtf troup and an fsot 
ooly cvenaihiJ In iho ATTfeoa onvirowBuii bu. u hoi bm 
provod, eon wiilutand innpJoritotion to iww rociom. CuJiuroUy 
lbs Norooo, bofotv bdec directly influwmd by wbin clvUis*. 
Uoos. hod prosTBsed for beyond the PeleeJithJo kitl ond had 
Tor CM rnoia pon teochod a ftill NoolidUc typo of coltere, wiUt 
BoJMovdoped o^Ticultun. domeolic animoli. weevbsg, poctery. 
ood even the knowkdpe oT metals. Id a niviiber of eooe* ero ki 
developnunc had pro gf e o wd to tho wpfuzeUon of poviorfcd 
inboi SBVRcne. but chon wen few stable or blphly or^uuaed 
comniurdike m^t in bolatoO cosos such aa die caiy«bu(idif« 
Pules of Use Nipee re^on and perhops IM iisbsowe fauDdere of 
Ziobebwe in fUsodsajo. AAond the ivpssal Ne^ooi of Africa 
(and for cQo momcfu noateotlns the Py^taa). a eunsbor ot 
eubtrouH may bo dIrUnculshod. Iho boll of fnidende nitsrili« 
from Iho Nilowesnnrd to cM AilontU olw)| Uss wiosom *buljo* 
of Afrieo is ihobnasoef Uio 9udon Nearo, cboractoHsod by treoi 
he4ht ond poworful build. Many of tto enbes In UUs iserchem 
roclcn show diiUnec incao of Use ktsfudon of blood from ‘ Modlier* 
ronaan* whiloa. SouUi of thooo sraoslonda H the reclen of iM 
tropical nin feraoci. ineMIni much of ibo Coaao and i strip to 
tho northwieot oloni tho eoaot. The tom Nofre Is a centra* 
tivoiy brc«d*haadod, ihoiviood. awety typo, which eoncroste 
calhor wsdsly with Us oortfm nMphboun. Prom cMi and Uso 
pracadlnd group cartso nsost of tho slens Imporiod bito Aeierka. 
Somawfaoi Intorroodlete in chanctor era tM BofiiuepeaUng la* 
bobiiana of oastom ond souihecs AiMct. from dio gmc lokee 
wuHi to Capo Colony. TTwoe sturdy ud froquently wirllM 
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p*oolii wcti »oU>kfW«n uiBot M tM Zolas soa Che 

verkM Kafte. Centring in seucbsn AbyMinlB is • serioi or 
iribM kk which U«n A»P«n lo b* a soasUwabl* tdouxiuro oT 
MadiiemneoB Wo«drreAihei(MlthbouT»eoUMMnh> (n cm* 
ssquWB, M And less kinky her. Hahuc ska. vtd hi(Bsr and 
aarrowarnossi. ^ 

ooiANic NBoaoM. A second area eeeupwl by Nepoes 
Has fat rrooi Africa, in kWanM. id Uaad ^>ip wlUfh bHM 
s( 0M wW with Now Oulnoa (or Papoa) and ntWHls «(i eosTwmrd 
M CM PW Islaadi. In kManssla iM ^pulailoas ats edualvsly 
Nsrdd. Bwinly tsmad OcasMe NofroM. In aliBMt all 
oidsr reaUMS ihois Nocnldi an ascoadindly Hoillar i« choir 
PfMuaod AMcao rolauvosi howavor, (ho jaw* (•hd cobanthor 
IM proloeih^ the lips nec ao tntOi Ihickonod. Uia bair toss 
Uskv. and (eunowlv) cM'v b /roduontly a ivonaly heokod 
(KBe Ilka (he AnnmeM type nilw chan thai «hanc(«ruUc of 

ecMrl^egten TbaooOc(nii)cNe«ro«an none too well known, 
for they are. in pemnl, dccidsdly uftfVkodly and hove a repuia- 
tfoo U( imcOoy asd Uoodihirsonas. They are fttquencb' 
divided Into Patwaos and MeJaMsaiu. the fenBor cniioly 
bbabitieii the ioterloc cd New Guinea and the oOm larser 
tflands. the lauec. coasB of the larfe islands as well as the 
ttUntr of mny tnaJler once. TM division It linfUMic, the 
MelaoMian sperms keiuapR rekted to ethan found in ihai 
Mit of the svorid. while Papuan is dMnci. It leeeie, howw%«. 
(hat CM dMaalon li in part at least a physical oaa ae wctl. 
TU Papuara are kmm purely NeroU: it bu bean sagfeeiad 
Mt ihay fliay reprssm pyimy Kepess. of iha sort rhssuaad 
in ihe PMi ascdeei. who bava talnsd a rnore aormal swore 
Areti#) admiiiure of Uoed rren soma caller people (such as 
Ihe AMimliani). The stelanaelaM may eoniain eUU ether ad. 
mlattirea of Wood, fv their NorMd chancurs are leaa pre< 
nouneed, 

ryoMtai. ftill more dlaaoncUiiMM In paordphieal distrCbu. 
Uofi are the pyeny Hecrolda, for whom Ihe cens ’Neirltoe* Is 
rreoueaily ined. Tbaee liiils people ere of eavemoly abort 
mnve with uoueuallyAaiand broad noeee. end iriihotendeney 
toward bracnycat^lie skulls. Oihstwlsa. howmw. (bey eahtbU 
typfeal N^ro Coatwes. They an ftMipd only In a linuied rwmber 
of nirh-roiricied areas, l^wdins eacts of the deep Conao 
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rotau, ih« AudAimA IdaMJ in tbe Bty of B.a4 apcB 
In ih* inieriot of iIm MkUy ?«niMuii, He* Cuinan, and ilw 
PItilippttMt. Thay have a rcUtlvMr cnide culcur* and e»A 
4o litcta w precaec thwnMlvM apaiMt acmativa 
Muhbotin; iha Taw arm h wivMh dwy dvall tppaar to ha 
ow)f»lally IwUuM hldlni^lMoa. Tltalr aatranaly Na(tand dli* 
cribudaf) haj anwiid co iMiny auihon itai thay npraaaat 
nrvtvM of a human aup attli htcher dawn iM a^uUaMry 
lioa chan that of tha vpMal Napoae. Then to ai pr«tt» heivtvar, 
no foaafi avMaoea ihat maa aw wane dtrouah a hwn)M 
mga In hli ovolutton, and iha hleecxy of tha ^^lia» to a aomafy. 

TAJMAHIA>4J. Wamay hare dnaaa *awa] ottarracaa wMeh. 
al(tK)U|h not dcAnitaly Neoroaa. ehow many lUnilat prlmlUva 
ettanews • cba Taamaniau. foe axanpk. Ihls raea whan Hint 
found by whita mao mnavdat ow a eancury apo wu cooBrad 
lo iha tolaod of Taareania lad nuoibeewi ody a faw thousand. 
Proving uoubtoaoma to cha aautocs, meat of ihe naiiw woa 
honCed doam and oMannrtatad. They ha^u wevktud oaly in 
the of a few icara of indmdwato of mtoad while and 

Tasmanian blood. TheiiexUoctionto in Oothiopolocicalcilanaty, 
for tha Toajianians wura a wy pruntiw and infanHinc iroup. 
Culiunlly they appaar to hava bean in a PaboljUw tUia. Tb^ 
had no poUa(y« no mavlna, no domateto anlmabi pcaotisad no 
aifricuitiira. and even iheirMona tooto vnra of a vary crude lypa. 
La many rafarde toay ava phyalealh' ainiiiar id Hetnim 
iMludmi eush faaeuna aa Uia vary broi^ flat, sheet iMaa, and 
(ha vmoliy or fhaly hair. On Uia other hand, tha skis, while 
derh, was net aa Mack u In prenouamd Naiirold typaa; tha 
skull wu not as macStadiy doU^ocapballo, and, in at toaK tha 
fact that fadal and body hair w«a tneta abundant, they shewad 
4 laaa apaetaiiaad coisditien than that of typical Nereaa. 
Pwaibly tha Tunaniana rapraaantad a type iilll oloaar than 
tha ^^«roal to iha ptlmlUva human stock: it Is to bo rsprattad 
that our kAOwMfs of Uiam Is so UmJtod. It to vary liltab’ that 
the TasiMolan lypa enea Inhabitad all Auitnlto and was driven 
out of Iha maid eotiUnamal area by tha laiv ainval of iha 
medoin Auetralan natlvaa. 

ausuMaN ANO HorriNTOTi. Tba Buahmsn of Souih 
Africa at* a vanlehlnt race of wBkh ooly soma 2^,000 sundva 
in iba Kalahari dsaan ttpon of South Afita. Oilurally they 
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IM4I1M prlmicWei bcf« lUU iaa hwclAS, fDod^cteufii lUf* 
tnaiofom to thaiof ib« PalMliehk or Mwoliihk poo^Im 
of pr^torke Buropo Th«y m vary ibon la Mhin, wiib »s 

ivonpi hol|ht I UBd« fiy» r«M. iB ntov Nfird* itNy roMinbli 

di» NepoMi io* ths iMir ii VUk uti mcopUomU)' Unky, ud 
CM MO bread tad Mt. In oiMr noposu bosvovor Utey dopar< 
coMdinMy tnn tM ntpoU vpa 11*0 ibo hu vory liicio 
Mmonl ind loniMrytflewWt: 0*0 «o form it nOm lunoiilvo 
of tiio MoniQlloii VMi iMchook Mmo on pronlnoiui 4 Aci k 
ncttl poeuUorUy b tho prot*ewnMd iiootepy|b. » oxeonlvo 
M*«0MMei of fU on Uto buiMeki. 

'ntoHottoflioOiObeefSoaUiAfHeo.oroBHiChmerB nunorovo 
•nd, aa e»ulo 4 *ocd(tt. coletmily "*on pro«roooivo, Thoy ofio-r 
Bi^vnan teiuroo M( to o Moo prOnogMd dofroo. WhUe 
tl*oro ■ so oeeotd on tbo rsotior, CM nojorjW 9 ? woAoio boIMva 
CMt iM Houoncoe roproooni • Gubmon i»ek wjO* o w>- 
iidanMo odflwcitfo of blood frooi iM whiM of norUi^Mni 
A/neo. 

AacMecbcMol IMa It*dk 8 ie tMc cM Bu*hm«n an suroly oM 
lAhabitonU of sovUtem AlricB ond itai cMy ona occupiod k 
ibmO lor^ occo iMn (Ml in vdilcb ibey an found tc^oy, 
IMir ftAWcdenUMuoksowi ood aro nousro Ibr ipenloiioo: 
** hOTO noiod corBer come feoall afculb shewina BuolunondUco 
fMUroo. Hiniinp osd M|nviTiB» on rook oMdo by iM Buahmon 

oro ««bkUvo of iMoo (bund In noRb AfiM ood Sp^ in UM 
PiJoglilhbor hMolKble Umoo. but (Mre u ooovMoneoof bodity 
ilmHWky Mnuen Buobnon and oadosi moo of cbooo rofiooo. 
Us low otoiun brtaio « mind 0*o PyfmMo. bui ihoro oro no 
otim nurMd •ImllorttMi. ThocompMnlon ood oyoihopo suwoot 
Monteliaa roiodowlUM. but pMirobUeoJ conoldomuono mnov 
ihk Quito unlikdy. 

Wo Mvoeomidond uodor tbo (OMaI ealiiory of NoffoJdo * 
vuMy of primUA poopMo - AlrkiA Nofrooa OcoonM Hofreoo» 
N^cei. TbvnoniaM. Buihswn, ood Hotuacou. No om of 
(Hook porMpo, ii to M eoMMorod u diroeUy rvno^aMlIvo of 
(M owoi itMO of our ipocM. Bui toMo lofOCMr wo 

s«y M bo ftr from IM truth ia ceniMorffli ibla oBomMapo 
of nm ao r^rmontaUvo of a oorioB of oarly branebaa Prom Uw 
osia Uso ^ evolvdon oP fiama nwirw. 

Hooftoto DimtavTTON. Hie pmont dMtflbuUeo of IM 
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Natrolds MTan ia laumtiaj p ro bin. Tiwy 4n rouao a) lao 
arcw > Africft. oa tb« ono hand, aitd south^oMefn Aila 
and AuMnUda. oe Um olhar, How hai Uua dKttJiiniioiia dla> 
ulNilon com about? Om luuoiilon ii due ona ^ iha iwo 
araai • AfHea. Im ua • wia ilMhomatond.whaneaa nltradop 
took pbca by aaa lo Che oifaar, But pure Nedrelda am aUneec 
n*v«r atnbJUoua aeataran. The m«u roMonaM axplaiuulofv ai 
praaant h Ofw whkfi ilriM luipaadone from cha Uaceiy of lower 
mammalian troupe Amoei mammal! them an in AMea or 
the iiaM [ndiea loKJay many fonna once (meant lo fiunsla btii 
now OKilnet Own, infnapa iho Ne^rolda wen, ai an early itaje 
of humaa Maioo'. pneent In eenOnoAUO Aala, tniiiawd chaneo 
both aaec aed wait lo their preeeni tarrlco^ but became 
•upokuiM by otliec raeae In ihelr orltimi hone. If ibn ware 
uue one ml^ reaaoaabl)' aspect lo 0ad aome lnce> at lean, 
of Heffoid blood in aouihem Ana. Apparently thia it ibe eaea, 
for anduepoloflsu have naiad Netr^ dianecan astoni ihe 
more ebmea peoplea of India, Burma, A*Mnv Peita. and 
ArabJA parhapa the last veetlpss of an aocleot Ncarotd popu. 
latloA 

AUSTHAkOlPS 

nautaa ot Aterrala are a proup of prcai uiwteai lO the 
anthfopolopKs. Ilioy were io eoni|Me pcneulon of ihai 
eennoent wheo ii we* 0m lenied, appereoily Bavu^ Invaded 
a from ibe norUi ac mow lecsoca Cane. Th^ drove the tilli 
older TauMAiaoa before lhacn but probably laiarteeii lo tcuna 
aMant with chair predeceeiora and •hoe’ irioea of NapreH blood. 
To^ay ihoto raosaln about OOMO pur* 'UaAfbOow*’. mtlnly 
eomenenuod alone ihe iMsrcham eoaeu. Tho Auairelian! have 
an olabemia eociai or^fuaiion; aa far u maiariaJ esiiure coal, 
howavar, tbay are in a very primlUve icape, Tli^ am human 
end food^aiheren, wiinoui permofwnt aheUan. Ihey are 
i|neront of metala. but iheir none work la on e hi|har )enl 
t^n Uiet of Che Taarmnwne. Tber* k i»o airteullura, and 
donwatle ubnale ere uAknown. arca^i fbr ibe dlnpo. ehiU. 
aJihouph now panJy roverted lo cha sMId, we* probebiy Intro 
ducod by them. 

Thar* are oonardarable varlaiiom aowni livinp Aiannlian 
naiivea, praaumably due lo dw adoiisiure of TUoiruan aoJ 
NeiroM Blood. Phyikally chey ait a 'low* lype, Tha brow rldps 
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uc mon pnniotfM iMn in any other uliUng nc« and saaoi 
raiha reacnlaani «i Naandarcbal eoodiUora. Tha rorahwd la 
lew, IM breln rmuwtiy Hnall, ilta ebJa weak. A cAarwur in 
whkh iMytnim ipaeialuad than the Karc«» lUa In Aa mon 
ahuettfil Mky eovarinc. Many praaumtbJ)' prlniuva Itaiuraa 

arethirMlwjih(MNacr«0a;Uiaakvll liprenoyBcadJy d«leto< 

ccBhaUe, Um Jam* neUeaiiOly iha iteaa ii vtiy bread 

ud flat On IM ceMr Mad, ihay apprewh iha wMia and >*iM* 
turn met* eleaaly ht eantUn faeiuraa. Tba liM lack Om aweUan 
■MAnnee of iM MU and lUv wfiM daik. are 

cypkeUy brews nihar iMn th* black eT tM >•«* wnram* 
Na^da. Meal Isipenant ef eraaumad advanea* b iha fbet thai 
dia hab lacka iM pronewKed Hlnkini aacn Jn Na^da and k 
nmttt wa«v or aoaoewhai curly, after eba tksMoo of nany 
rwaa oT Eurepa and eoulMM Asia. 

If «M adhere lo ibe olMr eeofnWiMl eencepi oTa threafeid 
deutfieeiilo" o( race jmo blade, white, aed ytllo*. Uh Aus< 
irallas Is as onbarTasetne arunnaly who dees soa *Bi' and can 
M aeceueifid for only en the assunpUen (hat be rapnaenis a 
aces berwees Nero'da and wliiiea in whkfi dw wbcia eknwnc 
has lenad down’ (he Ncfro coloniien end heir cutL An 
ovahiUeMry atplanaUen, howrva, seems wen b eccerd with 
the bsevn racM. Ii may ba that on the Asiattc concbant the 
main bumao neck a«e(vad beyond (ha s(i<e as which (he 
Naveldi branched off asd attained (he eflaracsarwdca seen In 
(ha AteinMo lypa. A mlfniory neve of ihaea pec^ks spread 
eeiMhward to Ausirelia end mrvjved there In leolauco, while 
(Mr r^reawiaum eteew M i became lutawrped V tba develop* 
ment of more profreeilve hyman vpea. S(Kh an aapianaden 
would N clocely In aecerd wUh the Known (Mu of avoludon In 
odw iMRiai ^pe: *• hmo noted that Aueiralia la a reAiM 
lor many archaic mna*\t wheea relaclvee are alriMai anUrely 
aatURt la ether reftOM. 

If ibla ai^iaMilen be (roa. <t la net unrenieMbla le aapea 
(bat there would ba soma traee, at laasi, «(the rermar praaeoee 
«t AceCfaJoMi b Asia. The appean to ba (he case. Scene 
aurvlvon w4w may ba (armed Indo'AuaoaUaos ere (bund (a e 
eumb« ot npon in eouthem Axla, perckukrlv in central end 
eeutbm India. ’Ilien, emer« the mote isoleied bill (ftbca, such 
ae tbs Bbili, eso. and eba Vaddahe o( Ceylon, we ftad type* 


hvwan iiAcaa 


Ml 

•'hidi wihlbit abimc «ucU)' iRa fMium of eb« AvtiraJlut nui^ 
TMO ’pT«>t>nivMMnr iooy wdl raptonAC tooCaud aminlwtd 
•urviven of cbl« aodanc human iiod:, Tlura tr« oko mm of 
nch p*e^ In «Mlii AnMo. Aod ii k ovw immiM* that (ona 
AuiirtlMd Mood ww prmiu in iha atriiaar humaa Inwcian cf 
Uw Amarloai. 

MBDtTmitAKBAKa AH1> HSLATBD ITCCKI 
Vfa Mva iMWr dtfouch i eeroMmiien at iha K«tre(d and 
AuHnIMd group*, oeeounud for iba paopUng of tha mm 
aouOwly ngion* of tha OM Worfd, Including atcat of Afria 
and Auacralaala. Thoaa c»ck1 grouFS, honovar. hava Mft Ikiw 
liBOdnt on Asia. Suropa, or tha Amatlcu. Tbaa* arow an 
oceupicd by grouga gorily himpad as 'wiiita* ijtd ’yallow’. 
whleti, whUa divarw in oharaciar. ara cartaJnly mora 
than aiOtar of tha major rvoluciooacy atagas so far dnanaad. 
ir «o atcaiepi to find their ’lenoai ooostoe datMoateior'. a 
Oto of man fyom (bo comainder cf iMhklnd could bava 
evoivad. wa And that In all probabibiy he sboold paaaaas 
easaniiaQr soma suefi *« of obaraoHn as tollo«a: As In Aos* 
mUana. iha Beod ntighi be penUteoUy kaig. tb« hair navy and 
brows to black In eotour. dw bee and body at laaai modwataly 
haiiy, the ayes brown. On iho other hand, wa tlwuld oapea a 
mora advanced condition h a Ughtarbrewn ilun and a Mrrower 
and higher noM then ihar of typM M agroids and AosnloUa 
W« hovo no dlfflculty in findliv • lanea of ram srhMIi hll dus 
MU of partleuian; ihoy aro, and long haso baan, assong tha 
Bsoit mimarous asd Inponant peoptaa of tha world. Batending 
from Spain astd Moreece aosiwa^ along both sidai of Om 
M adjiarrnaoan, thseugh AriMa and Panla to India, wa IM 
raco afiar raea of brewa, ioag»head ed paoplas who ctesaly At 
tha diagneais glvan above. Tha waatar s nwmbon of the poup 
aro gasanll)’ (armed MaeUtarranaaiw, and li Is not Inappreprkia 
to apply lilts term lo iha sorlaa as a who)#, few major changaa 
am noMad, ae has baan noted, to derlm ihats from anmiral 
AunraMds, aod it Is raasoMMa lo amena diat thv npmaani 
a third progrmiva ilap h eha adtAoco of I/amo sepMiv In an 
Asiaiio hoimtind. Kam, bowavar. wa hava nochad a group 
lata enough in appaaraiKa so bo still mmeantad ckaa lo lie 
erea of erigio. 


M HAM AMD TKS VtRt9*BATlJ 

HBB1TBl»AKeAMlO»l«OIA. N©W« IiwJ« ^ 

•bkJ. bM b«n wWett »r««t«5 r»a»l isa in wh^ 

may neitl i»P«* “4 n^««* p^JuJif 

Mto bti bo« miiM M lufttBciHJ » iaftnnwj. to 

iHk brt, Mvi ftOWtt, lUTvMn* of 

eoMAuimWd pwipi, m domkt>Mi lypi, »ww«v«. 
(yptal HlA*i, * "«• «4viM»d o«fc wito thi j^jW 
MMtHmtMMv telurH. Pnwrwbky Uwy rwfHWK Um MsdiHh 

rtjtMn «toM 10 l>l* Miiv» liBSH. 

A GWtoui BiTihMt Bftob'HtM Mhni (i tnii nomidle pwp 

IM( uiubJ wm*. rwWy jHOfh *PP»r » N d»ee«(i*d 
rren mtlMh irtb* rfWU •1*leh h»^ w»«h«fl «Mwwe W 
kSMViAEurop*flunnithb MWdk*| m•"« tQMwelvw 
««•«*»" PWla.TWf»«“' »P«^ w ^ runduiHfiUl^ 

of Uh WiAH •llhoiitf’ •" adojiAUir* el 

wHcm bl«4 4PwWbepn»nl;0wr8PHBbBb4«-^ 

Siwkrii iKWJfcaiteQ. «]il»o«fh tf»we «« "“"y lo«» ^ 

JAM aA»T HBejT»«AAN6AK». TlH «»lw«d up^n of 
MedituTVtMBi d NBdily f«no*«d «Bfl will be 4le a . i»wl 
ihoRtv. WtM of *•>! hww to the eesl? Mow of coitnl *t»d 
Mtam All* li »-*iy occupied hy tbe Mom©lo«i. peopte 

«Mefi iittu nartedJy ftonj the Mrtitentnwfti lo w» woium 

u ibetr raend ikulls end raiu^i heir. »ut. d«piw Uwlr prwafii 
deolBenca. thw ere meiiy indkwloni ihK tMy en lew^emm 
lAd were piecodil m nteny mwn ntlooi by en MfUei weve 
of breuB. keerbsbded. *Bvy4H3»ed 
lBd4 U wnouvdod oe the oof* end mx by MoinoloW 
ir«M. btii ««e of «M ewiiw pimne* of bn«tw MediW* 
AMM (n Uw eme ecem CO M ihewn by mind fevitd 
la Ihime ud M Into todoOiM. The lohebuente of thoH 
retfoM. eliFtoush elemd ce yallo<n. ehovr Monpeleld Aeiime 
la I niiefi We mwked ntxmt ihen (i ihe ewe fbnher i»o«h; 
prebMLy (hv i wpmm e Meed with eerlM MedlferiMMiit. 
Ferthv tovth. In tM Meley peoUmU end Ihe Eam Indke. ihe 
cherMeMUc Meky pepuiiUooi. 'Mule deminuU)' HonioJeM. 
•hew Mfl» lo«caUe*ii of niluure with • precadMi Medtter* 
nuwfi to verioui (loleted pocjs lo ihe Beet lodJee 

(Htcbai lOe htcmt people of Bemo) tiieee Medlumneeu h«ve 


HUMAN AaCSS 


lU 

■urvlVMl lA ralt(iv«v pun fonn. Thty M to noie cMr 
primttlv* lont fmJk tn4 «««y hUr^ «ltho.i|h toam 

MoncolAKi teuir« uti pafhipi no* Na«r«id stMutn. To 
ihm ppoplM ito Mm IiMmmIm H aMiod. M aptiM U 
vtpttoi. dMM furriven (Mted dwellm. mth Dm men 
Momeleid M&k)i eceupyjiif IM coaM, 

poiYHHiAMs, Wa |uiva» Um. rMfiy ladteaHoA* of mi early 
Mtt«fird 'puih* or tha ModJumnoMui Into ifiiiih MiKm Ail« 
and Myond iMi Into tM Eau liMMa Out Otia waa ^ m nwn 
elia and of ifwir ntl^Ueoa In tbit dlnolen. 

Tha nwnarawa laland troupe aeattand Mar ita open PMdk 
froffi Hawaii io New Zaalaed an known collecilvoly la Poiy* 
Mala, aiM (hdr inMWeama fora the Petynnlan raea. Than 
Call, toelookint people era aaperi Miunan, n Uwr nuat Pa to 
ba«a raachad ihnt beJaud homai, and, many euliuraf 

clrnnnntn which vn find in 'dvlJbed* trouM art absanc, cheat 
lacuoae are oaioly anplicaOle in tares of iM ewcuLar cawlroa* 
mant tndec wfawb they Uvs h a canaia that (her raecMd iheaa 
Jsksda ftcoi Che Visei. probably la e mM of wavee, of whitfi 
jama are of Quica nCsni data. K ia ftoeeilty beliend dMi chdr 
■tArooK>poUit lay in cha gan fadiea. Proof of ihs Is aferded 
iho fK« (hat a few PeiyMaiana we nilt pmaent on aonw «f 
the haai Indian talaodL 

Soma raadat admlxnjte appesn 10 bo prasem In CM Pedyneauns. 
To thairseuchan mam bars, tha Maers, (betaare soma 

MBaedons ibai a Na^eld auiin vta pioKad up durvif tiM 
oiMWord jounny Ihm Asia. Tbera ara teore dbUecf Indkailons 
of Mootolold blood, for iha chaak borus (and to ba premlnant, 
tba haad ehapat altbough variable, Is ofiarv bnebrae^lle, aiMl 
body hair h scant, But in moai faauma, nnh ■■ iha broMi and 
w«vy hair, brown skin, and brown ayM, it Kama appareni chai 
lOa Pelyneslana are MaandeiLy a Air>fhifl| aajiern bnoeb of tfis 
Madliamnean atoc*. 

tKk ATMva, Tha MadKamnoana. ra iha bread aeota of e 
prbnKIva, kniduedad, wtvy>haJi«d, bmaane whit* itod; ipraad 
haarly days to tha rwrUV'aasi as waU. Meet of cha nontun half 
of awtatn Asia Is AIM widt typical Monpalolaa. But tham ara 
lor^beadad Mrains areont vitiout Sibomn (ribea u tba far 
oorflNaeat, wldeb lufieacs tha aariy preswvia chm of Madlto' 
rvMdO*. Mere posicive rvidaiwM is found io lapen, whan Cha 


U*H AMD THB vaHTBIRATBt 
Aifu* tP m*4k ne* of aireai iflnite *iU« ih1* W*. 
New fe* IB ngmb«u»d rtMrtoad tc »» 
ef Yb» CHrtUkdoy wh« *lw •« ’pM^\ ^ 

tppm » o«* eCBup^l ill of Hpw*. Tb* ikwih wrf w 

bneUAoeefMlIe. IM W wvy •*»« BbunflanJ (ufiM»(*l& lofc 
Mow^ U» «IB 1 U^Rt b(««, TMM m *lwb 

■»iM I NiuemMa le tM bnwu MadiiarniMn* bM m A 
conirMi wiDi »ho» of tbNr A»i»eic naW»M^ Tbw* 

{ho CWVBI«* or bAck tair urf Mih*» tbkfc^ 1»4I» 

*^II?ct'rLe^erBAO«, Wi htrt ovory f«M«* 
ifaai Mx>lm<Wd bruMW owoMially MadIterrvMon ptmi lUU 
fttfiblcTe {ho nor{h-o^ W boeomo ooriy, portrtp* ^ 
(rtaWoM# of tho AmrkM. Tl» JM^oM •« "“'fy 
ift a auMlvBM of iB® M©o»oWMi, oaQ tk^lJy »• l‘ «*«»• 
u RfOKb UK imlerity of ibo popukitoo. But ihon 
and lodkiB. In empi fe*lom th« uo 
fAv if MV of »ho of MOBBOloi* 4ftd land W 

IU« MA| bwh, etwek »«• too ptooupaoi iBw fl VP<«I 
MofMOla. »t»d oOw ftMuros sufteaiifiB «» Mac MediUitomoa 
MrlMtt fcpown leditM of iBa SouUi*ww. U» Mako*- 

«IkU whfl prteodod Ok ittMi erf Uut fo»»oii, MW known 

te N«« boon iDorkodty dolkhocophoiie: »i»hoodo ore aW»ii<hot 
among (W IimIkm of Ab Amooea taMs. oad iho 
hr TUm doi Puo^ Of® 0 K>oren 0 y of ihtt tjT*. Bteo *" 
AfMnta Uto OPMMn Indlow. now Boorty ootbw, lookod • Ml 
MpueloM dovelepmofii. 

rrwimoMy (ho poepUnc of iho Anortcee did wx eonoUj ©f 
■ ilnak mlstUen but oTo oorW ef luooosive wavea ef Mvwiofi. 
Tho iMMBmlBraotB »ere diUilMfy MontefoW; 0»o oorJlor eoM. 
Knevor^ oppoor lo >Kve boor* mmikllf ModliafTin«i« 
ihoie may oven hote boon oo« •uU mlW oomm wonnilng 
AuaubloUl or WofroW typ«). A. »oW bo oftpo^ we. of 
ihw mlM wum an to be found io4ay esoMly A anao for 
off Iho boaw tncK of lour mliniloni. 
lUROPioN uooan OALiovirMte avRvjvoai, Jn tAo laii 

ffKKM v< Boirt tho r»» If* •bo y PP«rof Buf^ 

of fMo ^ ow owe specMo > maJely lgnt»hea(5o d indivMuah - 
who ohew liftk ofthv NotreM or Moegoioid feeium and 


bancs ini|)u wall Pe comldarad wbita. Were ihay My 
ninnara or ■ wavowd nujfraiiJon of MadderraMOM? Probtbly 
Mt In any diiact aaMs. A ftw of them wara railur ilotliar to th« 
Madiiamneona, btn meat. liKludjnt tba typtaol Cro-Mafnarti^ 
Viora ouita (all. taihac rutfad ipaeUnoxA eeninatint anaj^y In 
many raapeeu wnh cha typkol MadltomMani, wiw ara tala' 
tivoly aiB^ and laai robuct. Ona noalM aapWnaUon oT ihalr 
nanira aolli upon tba avldanco rrom TUaatlna wWdi l a M nn an 
Uitorbraadlac baiwaan Naandonbal man and Mm aapMw. 
Pcaakb^ iM Ltppar NJadklMc tiwn ofvtaaiam Europa do rafio 
aant a Mand botaoan aariy waalward uavalilnf Madllatranaana 
and tdoandanhak, witfi tha MpiMt iicain domlnani, tiM Kaafr 
dartbal minura (kvini a lOWcA of aaodicy to iha skoMon. 

Coneoaaloa coa hwr luaicry of Cra-Maanon min and Ma 
eootanpofvtoa. than ti mud) ipaeulailoo and linla knowMr> 
A meh of ikia Wood may pankat n nonhan Africa, whara 
Uppar Ntaobihkepopulatiens vmna nuearoua.and io Ua^Aary 
binda off iM ymmn abcpra of tbai eomment cbo poopio ihow 
oMov rwturaa luifeactna paniak tSemiion froo ebb andani 
ftock. It aerma reasenado to Mieva, howovar, ebac moo of (his 
population would have landed to drih northward ai ilw ka 
ApacaiM to a ctoaa. In (be fbllowini MaaoUthle coltiinl pcaiod 
nmaint nltieb an aunaiuvo of Upper Pakolithkc (yp« ara 

found Partbec north aloef tba Buropaanooast. aa far aa aoutharn 
ScandiMvis. and it la hl«biy probaWe that a umn of PakolMhic 
blood nwy panbt to^ in aems notihem ncieoa Tti\x Is 
aspaelally iba caia In tha Dritlsh Uka (pinkcularty Man^. 
noctham Oamany. and the AUamlc coast of Scandinarls. 
raaiona whsta otharwiBS tba Nordle lypa is denMni ^ma 
of (hoM 'cuapacti*. panieutaily In Nenmy. dlflbr litUa iron 
ihair Words: na^bours ncapt in a more reaail«a bulM. CHhan. 
Hpadally In north Oarmany, laad lovtfda datfcar hair and 
reundar haada. (ha bdar parbapi Inhartlad fren (ha fralat' 
My rva) brochycapbaUe mambars of iha Uppar Paiaolliblo 

wsiTatH MjoanTioH op thi KionaiaAMians. Wbai* 
«w tba naiun of (ha Uppar Pakoliihte pao^ eba ma 
McdUamjMM spraad aaatward at ae early data, and wMaly. 
As early as Moaoliehlc ebnas (haaa souihim whltai wv* praaant 
over a vast irriioiy. Tt»/ wara prasant (ban in Pal«id»a. In 
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M AWe THi VaHTlMAT*# 

Owv •» 4eJW»«*tahc. «»d tf»« « « 

ra^i why *ey <*«»« W * bi«cb«>#-oiii of 

M«4KenvMBA mijnints i© il*« Non*^ ^ ^ 

'Sw BrtbBWie McbeoW o( Europe f^meho mwi 
•fekti Uin «re«wi -iih Um tl»6«y, tJihouEb ©f «o«>e^ihe 
eviMce from Wcefcton* cinrot till ii» irtythtfii of pJimeniiuOA 
Wa t*yK nowl •M« tta Neolitfte M«litefrt«4ns W luoftl 
edo!^ aor«i «» eenwl Eufopo “* 
i»o Oenntfw and the pkJiu Tbo <lMe of 

riMtt afuw be tWtovidy tee4 bw p«»im^ 

■Mol thiee thowurt >«n befora Qtfttt A Ovooiwd W W 
«o later WOfue be«iu i© bo ftwrt W theoe aroM. Dwnr* tbe 
MU iTKnenrJucD. iho Brorao Af* in lW» tegloo. there w«*omo 
cuUwnI ihifts v4 «v«ene« of mipuwns, but eowml^ the 
wM people »*4 l© hovo iw^oined Wh« the Iroo 

AM «irt«d, ibofli 1000 «x, filHOfial e«den» ibui^n^ 
i)M«9 Oiat the rortbem fiurowow *ero No»di» 
hloiwi roturee. Wood htic. or<l Wood eyes of the modem 
Tbey -« n«. h®«w, Immii/^nu. « f#f as we cm toll, ^ 
»bed«s<uSanes of the beownsr NMlit»« hWiiemoMos. **o 
had wnMd th« s«ye«l tboustftd yon Wore. H«e, )«v ceairW 
wd Mtftbeni Europe, it appew*. ec«Bred the low of p.«m«u 
wbici) •« cMrwtenslie iM Kerdic ^p. 

B«©kt>e*n eenin* of tbi* Iren A^ Nofd* reee «« 
Mtdhere GertMoy aad the Dunibe baain. Bgt eMo to early 
days Ok Nordics ocenpied a mudi Jaf|« tendory. To CM was* 
iM Watte VaJlw ippren w hare been Ihdf approuraata 
bow)«aiy They spread far lo the nenh, ifMeSaodmavn, wBare 
souiberri Sereden became aa imponam Nordk foew. Eanward. 
ibe nepps of south Rt»ia apprer to bare been Nordccouury 
W Iren Ape dHA There k aho pood ewdeoes of tbc early 
pNMtee of notihem blonds in sovtlwrei Siberia and western 
TsrlteUSJi • coofuzy new Inhabited ly Aikika • snd there is 
Mn evidence of Nerdk pcoeBaUen tbr lo Ute «sc ioio the 
Tarin Main of central Ask. 

TlMc arty Kor^ were net paAkukrly prefreasre «ultu^ 
ally, ’niey atfoptftt the uae of iron with avidity and usod it 
awvskally (if pesMps somewhat Wcodily). They were capable 
edsdrtwJUTfil pufswB but were never «ty»bdldeo. They seam, 
on the eoniAry. to hare bean a nthef readeas twee, and many. 


MVMAK XACBS 


iM men osum roup« penictilviy, were «*ieeUa 1 iy iwMdlc. 
MiTi the hone en impomnt ekmeni lb iheir MUThi« 

Id «M4her ho»ever, the Notdkee pliycd eci iotpontoi 
kn l4Kr Europeao euiTute, oeiBcly, «s in w" i » t e* r« n . 
To’dey ■ oujoriiy of Europeans, is '•dl u cheir eveneas 
eolenifB eAd the people of Irao nod lacse pans of Ia4a. tpeab 
Uftfuape of Che Ind^Guropcan roop. This reu variei)' ol 
- &on Oubc end Ensbsb on the **«st to Sueirti ead 
iu medent duivatlm in Indie • tbowi many fjodaciienu^ 
simUerlilce whlcfi iodlcaie thei had i eontmon on|B3. 
There v«( SI one time s cendeney to sssunie Umi nil sps^n ot 
tMre tinrft** ncWiy tiniler. momben of sn ’Afy*n* 
nea (cbe maw is wrived from chat of the Svukric^peaUas 
iBveOers of Indioi. but ihis these ean no leovsr M mUncsJnod. 

We can, i>owerer. reiuh tvuheonsidereble ceKaJnty mm ides 
of ihe Ttfion in which (hh kncuaae iroup criginsiad, using 
hhioriesJ end 1if«uist>e evidence. Quite surely the ana was 
srenewbne between eastern Oomany aod touiMrn Ruasa. 
This K^on, as we have just seen, is tbe esAUe of Che prebisiotie 
Nerdi». We are thus jusiMed in Mlevlrig that these )or«4Maded 
oorihecn blends were iheorislnaters as wdl as ibe duaemuNton 
of liMo<E(ir^«an toofue. 

Althou|h the early Nordics were too batbareus to have kh 
us written lecords, areheoioo’ and historte acaeuais by enore 
souihera peopiea ean five tja some Idea of tba tUsiribniiofl of 
i>a wioiH NerdK groups a thousand years or so before QiriA. 
At that luse mu»i of the Danube rafion was cceupxd by 
Nordics. ■SMtally teoned lUyriare and Thracians, recher poorly 
known but imponani as the peoplei who wen probably to- 
iporeihle, ibrough enverion. for the iniroduccioa of both lod^ 
European linfuafes and a Uond ruiinf caste into tialy and 
Creeca. Tbt western Merdie territory, toufbly western Oermany 
to^ay, ««a occupied by cIm Celts. To lOe north, ns souihem 
Scandinavia, was the oofir tScrmanic centre. Souch-east of this, 
in ?elerd and towards As Ukraine, were Nordics wbe spoke 
aacBstrsl Slavic and lonsm from vdiich hare daa ea nded Baltic 
languaie. luch as llihuaruan 

Farther eesb Id the steppes of south Ruessa and weaiem Asia, 
there are caiaiiveiy fbw data, atbec archeotogieaJ or hhnmcaL 
re to the early nomadic Nordica of there regions, but sesne 
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penonl Tbco etn be made o«rt> In (uly Creek day» dw seiuthera 

Kuwian ptaJrt ms ooarpied bv the S<9ilua« > treuser-wearinf. 

hom<rid;«« nomade wbo«cn Mrty ucenefdMcpvmd Mson. 

They ««re eppanmJr Mwid Kordka wbe kter fused Mth other 
peopM and traOc iittle hisiorinl impMttkn. To CM ease of 
them, iuo Asia, strrtAed other henowmads, nlU non poorly 
known, who **« appeteaUr speakaw of loncuoa now found 
m fran and India. 

NOBOCC HioKATroKS. ThCM Notdics appear lo Qave Men 
raiher mtkss and peopta. About iheen, oaunly to 

the couch, we wealilMe and ceenluilly kst watliKe nadoni. 
Clivcn Chew eiKumsCancec, ic h net ufmocsiai chat much of 
Nordk hUioey has been one of movEimit, war, and Inviiion. 
Pun early cintea Sows to the Vikies rattle of the early Middle 

Soote of ihe motenwes are oaeeoiHlty prehleierlc, aKboush 
efUn molded by vadidon. Laceem inbal movenenn were 
cariy. The Aiyans iwed touch iMO India, as iM Saneknl recOTO* 
ndicatt, at abeui I2CO ac.; ibe FenlanB* southern movement 
inio Inn appears w Mte been of about iM tame date, and 
cM fact tMt an U>de«Eur«spa(n lanfuapa opoears in cbe rcoordt 
of iM HktJie eotpire indoaMe a& early wave of NordKS ifue 
Asia Minot. Farther •«»«, lOu, cheea wen eoily toucham 
mevMMMs. As ooted above, ^fonllce laade tbeit appoarajKo In 
Gnece asd icJy in prehstork tirses, and dte Hyksos and 
’sea'CeepleB' i-ho annoyed Ihe Esypuaos edually early were 
not improbably far4un^ NorUka. 

CMioriea bicr ihe Celc ’enipted*. Tbk troup, than ceeired 
m si>uth.w<Btam Gsisany. was appareotly not purely NonUe - 
a browner, a bit mere ruuM<Waded chan Ihe Vue type. 
Uy about 900 a,d. ihey appear lo have reached a Oovrahina 
ecndiiion and bosan >P aapend. This apaoston went in varkua 
dtncciens • east as b as Asia Minor, where Gaikia reoeived 
ia (ume from Gaullsb tnvMan, south eno Italy (o eoMurr the 
?Q Vallry and sack Roma Mainly, hov^vor. tMy ntoved wasi* 
awd. ahare Ihe Cauls dommaled Rraoca in l^na/^ day, and 
on no Cbe Unihh hks. whan had bieome eaacodalb' a Celtic 
liod Mun intaded By ihe RonuM, 

Thev followed Ihe i/iba] wandeHnis cf iba CerreoB peoplea, 
nmi of which cookplaealn the fuD liiMofhiaory. Ashaabeeo 
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aid, Uift«*nyC«(siansc«6LfBd)n>ciuaMn Sw»d«tt ?rgfsU»c 
Am csAie Kverd ^renSrMet froups brok* iota Dm ttonwo 
Etnpire - Ihe Burfundiios. Ibc Go(h>< <4>o woodend fir u> the 
south and wosi, aivd dw Vsndsis. v>ho even cwbed AAko. 
Oebv Oem&o tribes rotlo*«d the wsrwd movuienu of the 
C«]B CO eoRko Osnsanv Csrmsn for the Arst time. To cbe '*esi 
the Preeks exterided into Caul to flw their naffio to modem 
Preoce. Aji|lo>Sexeos. Cermens Crom the North Sea Coom. 
oreoed to Ortai Britain. And foe many ceenotiei aftervrerds the 
Vlkjf«8 from the SotnUoavten herds pbed che sees, oMkJat 
their snateat infloeoce on the British Isice, but weoderioi south 
to Africa aod the tdediiemnaBA and on the weu venmrioK lo 
Iceland, Cieealand, end e<«B ‘Vioiand/ 

List of all Nordic dispersals was that of the Sjan. Tlu*. 
however, had a curious history. The Slavs wen oritioally 
Nordics who appear Co have had iBotr home ia the foreets aad 
marshee lylnp norch>aast of the Carpathians in souih<castern 
Polarid and che adiocent pan of the Uknioe. There they re- 
mained - obecuro and lelaciwty uodiSTutbed • until most of tM 
giw noai oiovaments Rem evor. Then, bc«iDnina about a.o. 
$00, be 0 a an aapeasian carried Slavie Unfwepee far 
■nd wide. To Che souili »:ri ien|itaBa are spoken io oucii of 
the BalKam. To Che noat Che Slave reached Boheroia and at oio 
linw peoeiraied Cennanr as for w««c as DsrUa To the oortli* 
east (h9 spnad over modem BtttSia, and lo^y Slav.speaking 
inwnjfieno ore pUying on inoeasiaily fanpMni pan in 
Aordien Asia. 

Bui tbis has beaa a eopduaat af lanfuage, rot of race, as w 
have oecad, the Slavs were oritinally longheaded Nordka. 
To^oy rdatlvely few speakers of Staw torigaas ere longheada 
lie pritaJlive Slav blood has been subnerped by brochyccphals: 
raece, 

1 'he prcaaot diiirlbucioo of NMdica is far sore liinlied than 
eur recital of their oonqueets woeld sugpeac Today thor main 
centre is dose lo Cbe oristaal Gennanss In pure foem they 
ore loaialy ceevMntiated ia aasun Noruay, eenlial and southern 
Seedeo, inland, and the ItCBe Behic SlaCat, while the Low 
CouaCnea aod Greai Britain also show a lerpe percentage of 
Nordic lypea. Outside of these districts Nordic bloM tends to be 
lire, (q coastal Nonvey, Deeunarir. ood oortbam Oennany the 
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Koi^w onlt) Is elcarlr seen ift ibe pttOon'mntiy blood types 
OieeuaKrcd, boi we an de*llA| wiiB • bkAdod people with 
iPOfS bnch>«e()hibc skulls > the sqiMJohoads of popQki ier* 
otjeole«y. ’Hen ace still fair amouncs of Woedk blood present 
■tcencnl Russie, Ssxctty, Ausuia, udiMrUorSwiiaertand ai>4 
oonbent Frarcs. Slsewhera, howew« in all Ok NMitemMSin 
f^ton tiKl in Asia, (he Non^ is almost non-esisteaL 
The Nordi; bas Been of mieraH lin(ut»Mly and as a fl^Tiur 
bgi B nei luntfularly reenarkablo In other AeMs of acOviry, 
DeipiM this. Osete tended to tpow up a scotc «uR of wonblp of 
th«NordJc.lhaes«ssaofwhicnsaecnin Hthire Bdloc'evcm; 

bMM, my ehikl, rtie Nvdia osaa, 

Ar>d beas NlK him m jwi na: 

HB Sees are Inns • nil oimi 4 elew, 

HB Bair B >onb and ntsdc of tow. 

AfM Mre «e have the Aipa« reee. 

OB) Whale btoM end bruul the*. 

HB tklA le of a tUrry yrOow; 

He B a metf ufvlBasaM fellow, 

Ihe fooei detradini of then al 
hMitdrraaeao «« eaii 
HB hei'u< nip asd even curit. 

And)« B laiKT trith the airB. 

It » amusms tiKi the eenire of this Nordic worship has been 
Oarmany. 1 b «>ucb, u w have seen, iron Nordics era relailvdy 
rare. U may be noted, however, tBat emphasis in reeest yean 
has chnn^ Troa Kofdie to Aryati. Since this shiA is from a 
recki wm Co one aiaeeiated imteed vHth speech or culture, 
we need not. as WeioBbis. be fbnher coaoeroed with it here. 

ALPIHfS 

The races so teooofidered iKve Bma, almou wiiheucexceptioo. 
icng^^' A final maioc sveat io cbe evotution of sun wouM 
tttn 10 have been the apptenJKe of brachycephalic skolh. 
That Uus event wess rdacWcly Hie one is suMeted on pounds 
both oT distribution and ofarcbeolocr. A map of the ^cribuUori 
of bead slispts m iho Old World to4iy sImws that broedheeds 
are o'erwhetminp^ prepoisdervii ia central aod eastern Ask 
end k eesum and ceninl Furops: the lonfheeds dominate in 
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ilw 'pendent' souiMn* Mniinenu of Afcica end Ainvelia but 
•n Euntia m found only abuui iM p(rip*wno* of «oa* 
Uneniei mu* amnflv suMcsts i>iet brech)«eoU1y k t 
new straio» Che beanen of wltidi have ipnad uniU ibc longlteada 
have be*n foited oui into mertinAl rc^ona. Anttootogically eur 
crid w e h roMixe. eMft from Eunwe, tnic (be neord (here 
aeeros lo esree vd(h iM eoneUiSon. Roondbeeda, ee we have 
seen «n «cry nre iMre In ibe Upper )‘eSeeU(luc, aoi cooimon 
(iniJ vulu kte in peohisionc Urnee. and Ki'k Ml raentty 
atieined their pneeai doenioence. 

The roondheads eie denenlJv eoterded as sharpi)' divided 
into iwe flTOUpe. The wasiem Eurapan members ere usiidly 
i«gerded as whiiei. eMely related lo SAediinrrentens and 
Kerdto; the asiem bnehyeephaiks. on the other heod, are 
iM lypi^ Monfolcidi. Vft And. hevrever, that akxis the 
MfdencfAsk and Europe tKrearetypte of roundheads which 
u ttaeniisliy 'neucral*. which do net appeur to M nvturtB, 
and yet are bard to daseJy as either Europeeo* as true 
stonpoMda. Tte Wacbycephai '< eroup may thus beve davelopad 
M a unit, with the wtem wliiM and the euum Mongoloids 
merely reoieeenthd two eiireinte from i comroM mean. 
Nevenheies the nistotis of thaee two lypce bave been in the 
nvun diseraie, and we may for eoevenlenee treai of them 
6««retdy, Manning with the western roundheads, to whom 
the t«m ’AJpine’, la a Moed Kitae, ts dener^l|y applied. The 
cunw a due lo an iaiemiing fhet of disBlbuttoi. StcMini for 
the dree beinp the Bumao area, most of the Etiropeen broad* 
heads tend lo cluster along a line runrung from Freoce east 
atong the Alps, down the ettfiru of the Balkaoi. aod ee snst 
into the mououtos of Aim Minor, Theae roundhedds have ibus 
Men shuatad during hbtorK; umet In an east>idnwai sone 
Mrweeo the Medicerraneans and ihe NoedMs cn ihe whet itde 
of the Al». Eteo if ort^nalty a pure' rwe. it d ofevioui that 
in dose apposition with other lypaa lo the north and south, 
they mlpht readily have mixed with theco. and takes on dwr> 
acaecs of their neighboun. This apparently hid wcucred. Md 
there is tinie «,« ean sey of Caaiures common lo all Alpines, 
«tcept for (he bredtycephehc eondidon and the proheBtliiy that 
ibay have Men, Itt geowal, types of modemeiy bfom pig* 
roMtaTion. 
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MAM AMb TUB *SftTei«ATB& 

Atuvii Of wtmiM Bg««r*. A 
sy ys lypft » ^oci BMrfy ^ 

pttttafc SiMa ««« «« i"n*“ «* •*®®« 

STSio-. b« ni«*^ ^ 

k (moSm W ^ 

Jm hM ii»4itei • *•**•• w^rt t are«^ the ^ 

Oafwa^rtMB » trni9n« lypt ^ iah*JM^ a ■ 

Tocflfr4w<^bi»lfiJ util Illy tlM»»P»»fc "**»«* *^ 
bew«« in* «■ Ngf#e* f*iA » p»pW ch® 

n«k>a th® nee a*r fe« Mfned •Hn ric', bA * tbe nwo* of ifi 
aid RamriETOviMeeiltaii n g B>.>! ■*»— 

DiMAtJ crJSiVWMi i» • «ai*» 11* pe^ 

« *ftk* lae ««« ^ibwia* i» ■* 1^ ^ ^ 

n« SwiueftaDd Oree^ a® TVioi •- ««* 
tlAvto te Albuiau Tl« II' "" « Dumim* - «li 
Sd nOcr tog * ^ — •** #«■“ bee apd eom. 
Ttcy ipMW » ctoy • «o«ib*«* 

S^L^Sod U* «.b. they 10 “ 

cb^M RIMM « te li««MiM n^oo. »wa »ite 

teMaMMdBibte erMkyc^Hlr mb nu Inly •* a wbole. 

Aki.iMOi»». l^-«d bexad *• ^ ^ 

iirwMDiB>fb iiJj"‘n ■ tte i uM ii n i h ' fcrew ttd fowod- 
MiSl LII.HII^II® rf AiB )dMt Mid Syra. Hew, bewevw, 

«• fisdiioaM» o(*^**^''yttpfeBfee recaJ 

{h. AiMwil. » «»*d W»--i i* to it. w 

oin in il* wriw "*» A rnirr ii n T^ 

An«*6kh trt .taihf » toato Did-fc 

* bit dukir Md 9ifc • ~ ^ tof*. 

cMM* non CBMito to the Ut^ *9^ Amnw eMs« 
to. Ahw twtotod ^ the M*hhod ehdto: but 

IM B»-of twtoto AlBtoto •■ &rth«» B-t.» T\<rta«^ 
AtfiHi ouoiw- TW oncto efttcto A*iaei s « quetoion 
le utod* he*. »s jto »a toecwahftr iHiAaMy «low«. 
ArehMtoe. W te H dh ^ » ntooM that retedheeds 
*«n f«e «& thaie t»e“ ladtowif tto*, viiih • 



HUMAN BACK 


m 

codUfMK^ utd BcceieniieO iocmw cn dw numben in Ister 
pcfiOds of biHoo’* Ckd Che)’ tuupJv iMve «*otved on cbe sfoi 
9 j • sndual chenae of bend sbope io die oU ModuemneBn 
po^lBUons? PoeiiMy, Init K if difikwU Co see why &iRh 4 cnift 
steuM box occurrM only i)' ihi$ ora Rf)oo. Tlu tcnpbfce 
djBlnbMioQ. combined wich che efiormora mereoMe io Aipira 
AonbcTs fo Htcer liroM. fMfsets snai iti'ttuona oT bneliy* 
eephaiKS from Um ease 41^ Um meuouio bell. Bur (he 
evjdeocs <bo<x no bdjcaUon of mrn' movonenu of cliu 
eort PeosIUy (he tnich aBy ib between cbeeo euMcee. There 
iMy box bett 4 caruie baouri of aosi>to<w<Bt vicrtiioa born 
lime to ume, brincbalD erelBiivdy ewdeMumownc of round- 
beodf who frequently interbred with tbeir nei^hboun, geniou* 
briy ihe Meditunoeone. It it potdble - ihhougb Uieopeble of 
pro^ - dxt (he gmi mccceec bi niuiibefe of bndiyeeph^ks 
h 44 tees due roc to veet orifinni oucoben but to areUec 
fecundity end to 4 donvnAnen of rnrnii hrnrtrrtnfii 1 b rednl 
erooMe. 

EAti eUROKAN BOUNbHiAOJ. Bat the Alpm of ihe 
Atpiae BCip wet dNajiroJ 4m not ihc only rownd-beoded peopis 
of Europe. In ocTtlcweeceni Burope, u the ameral Noedb bkb. 
we have aliMdy noted die preeecvx of brechycEphaltc types 
wbrah, il has beoo suoteted, loey repceeesl (bo eimlval of xty 
cnrly rosndbeede. More inportant ia Ihe sitiaaliivi in emcam 
Europe. There, perthulartr in Poland and coou of i^uula, we 
Ond (he petMiUS (0 be a hearty uniform type of ioOrriducl.TI^ 
are round-headed, thOtC. and suchy. la are many Aipiaec But 
diey tend to have broad fboe, low tbort ncans. hair wUeh lends 
m be fmebi and eoarta • rather t 1 . 14 j.eUx of more eaatem 
pOopM. And UpaJly, aa b NoMWa. sfcio. eyee, and hair lend to 
ba iljhi In colour No pananlly aesapud term foe diie rscs 
mine. Ora usually ifauitcs of ihm aa iha diBracteisue Sima, 
but thb is a llnjubtic mchar ihan a racial tern, and ae Bax 
already iwiod chat tb ctlfual SlavMpeabar* aero Kcrtfce. 
East European Is amotenon-commlital and perhaps useful term. 

The cHaraoicia of ctus raw au|ges( tliii ii has been faroed by 
a fudoD of TWO typea. One prosuoub^ was thai of iba Nordica. 
wbo fom^ly mCubned miwb of this rtpoe asd supplied both 
Uofid cotnploakMi aod laofuajt. The eecosid was presumably a 
brach)osaM4bc rww witb c&uaceora not ti martzdly Eoropoaa 


ftt UAH AHP T«l VEATf%Aiei 

IS tfi AIsSm Md tmHH W praMMr team aaae man nsast, 

boowlend. 

TVVANIANI. AKi^ ite Cd Am iDd EuK^t, 

tt Tvfeoaa tsimtm Ae Ctspaa ksd Un 
toouauiw of CPXAl Am, Aa««r^ r«Md K>-^ wiQM neiu 
. tt TWcp>Tiran tn ottao 


croi9t (D wtic* Ae B) 
sppBd Itai M toBdHMM pBBfde, t>7ieiil> mA Am 
HMd boAs, teBd Acs, nte«d »CBi. ■i>d iSii(ht hur u In 
BM Ae Otf* Htfcad Hn a gi l n i rt fwira an 
tbmai, 40 d p o gt l tAu ■ !! co«opafhw> 

niba vHA mmn 1* V be d«i lo Mm 

atm (Us l)7« M> ceBttd inCB loos bcnea MoefoAMs 
■Ad Al^KB M el BM, P*c«U do BM iu(tm 

• mbea beiCiaA Net ** deetec b«e wVh 4 

coml. bilfHV croB of roeadhMdsa Ae gsob ot the «n« 

rfori^ of UlfttfripUiraM nB Beeaewt pooowd As 

Bien l y TT^*!**** fcifam of cBcr aom « mnent wntm 
of Ae raiim—A 

One oav wjicoaB’ befinc Aoi Ae poop* wtw Uve ea^ 
vRuied iW bnAoeoBbc dcacat» Ac fiHen EnropeoB race 
*tn iBOnben of Bs ^ en l gavp *40 mAwOfd. In 
Au pinatJ fi» | rr 7> aoe» v B pAood Ae huk Upp* of 
&M4ao^ «4o aa kaoM a how reodwd dMr 
Arcdeboaea AenooK ofoleogaBooioo froa Ae mount 
AakifS «» p f « - 

MONCdkdIPS 


TlsevaoK asciKy cf ArAhoBoos of amn Ask ood oltfie 

Aaoricu (befoR Evopeto scolBBoai) are piociUly nwpod u 

MeoioBds, koMioc Ao jtlow aad red aoeo of poooltr 
otMnfiortaon Eo A ma rtt a reampk deekopaieeK Ac Moo> 
paMdpbTOiialTypo kno^nocB^UoTBsliufl a bc^)> 
capful !■•> (ha Askreod, Mfc pfooreoM Back boms, Aa nooe 
■ealL ite bodr boflL TB Aia Bo a yoUoo^ tiflB. 
»tiid) Boy ^ brem; Ao 9 B on dork A eoiour. Hav 
a JoHond sBodiMeo Aa hood, ha bcort aad body Bos U 
poedy d c a d c p ad. ud AoBsioaA A be oetaMy ccoiw lod 
waisB A nirrkbrniia fa^air iom s Ail of Aa ^ 
oCBOiflC. Bach k 4 sBBf dh «hb a oBrectaWk fold 
oevalak Ae upper 

As Bos boM BOOBd, B p oy apbi c Ad il awhoj «i«^u iBc 


mumakxacbs vf 

0 W M«DC 0 l«i* cn « ntativcJy rceanipoop: botwehtve licck 
•fdMOlocic»l«vr4eoeau)«cencEnfa)g(MrMktiib(or9 wtd 
ihdt dwdkation into sub>trouM k siitl jcnpwtalr *>ork«t «uk 
Moasolk Ui4 iiiHiju Sit«ri« 4f«K«ka In wMeh MonjoWd 
tbanctan art mt, man bitKty W« noud du( 

tfi mriitr d»ys iho vcatera AaUte «ppMr lo iuv« btto 

knely populaud by b^ond To^ nwsb of ibis 

bis bMc lakeo cw by MooioleMA Like tbe toon 
Miarly whin itocsuk, th«sM(v« Mofi«4olda look lohombw* 
•Ad mide fonys am onty loutb into Cblnji but woiward* cbe 
Hum «Bd Uw Monieb trc ouinb ibinilkr a* >micn Invadcn. 
In w(a<encnj Am Moot<^«<Is Uvt EtirofMa typta 

to • coMidenUe decree, buc» ateapt &» i idIqm Mon|oJo*d 
gkowei io RuMM, ibttw oriecBb bave had JicdeinAueMc oo dw 
pofuiaiion of the W ca i am world. 

Mom cf ciN pcofrias of cnstwn Aaia at* (o be awsifwd as 
Moa|olo)dt, but ibe sore ehaneorhik reuuiM of tbb group 
becoim leM procineni u one goee souihwud ihrangh Qm 
There ire, as wu noted ouliec. many peeplw io Muth>cuum 
A&a who ire diflfeuh Co dmtiV ud seen Co peruke of Hth 
Mediierurea end Mongoloid dur^ttmiiA Poasibty ibcy 
may renneeu sinura of ibe two; but equally pcreUy ii aay 
W ibai tbey have cose Crcta aoeeBton la nhicti the fun eeg- 
oleMM of Moogoloid fsBOim bad never doreloped. la (hie 
Itpon iM Moogcdotd (ype h beet dereloped ia ibe Malays of 
(he East Isdte. who djffe freoi ihar rvortbera reiatifs in Cbkr 
tdli shorter tcacure and Bro«rner skin. Varteriu of cbk t>T« 
wnetd along Uia tsienOa fria^ng (be ensietB eeast ef Ana, to 
else Philippioee and Ritidom: cbe Japaixee are bidy recto) 
ertvab lo ibeii uknds and appear to have a large imouat of 
Malay blood, aod ibe same stay be true of tbe Koream. 

Is Che spbere of GtiUuraJ echieverQeoo (be Aaiaik Mengolelde 
have beeo exceeded only by the Mediterraneans; (or wbik ebis 
ireup iocludee foany a tribe of bunten. ftthus, asd pastoral 
(to 0 i^ the eSunoM and ofSer •oolbem groope adtasced fir 
in cMlizaiiofu and recent dosadee have shotvn eascera Asiacica 
IO be nadJy cepaUe of adapting mode m lecbnolofy to tlHir 
owo iteedL 

AHBiiCAk iNpiANS, It wae sdBeaied caiberihai MediteA 
rareans stay have beeeiariyiavadeneftlteAfnerKa*. Hottew 
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Ooft H of iM‘n i t hatgw Aa wr ii ladita* any 

of cbe chimaact «n «f *• tf«e l i oi^loil «s ite 
bndiycapMi: ImmL ehak kaa& ite CDlogr, toOb 

uriili w i '.f*^ *^'*^^*^ T^"***** ho—dgMaieB A 
fntu the Mot^kMd pran: tte *■ hs eme of • trevaiib 
«r nMi* cM; ite torn, ■ Aerp cooooei » cho 
Moi^leid. c & eq^ «iif y bei^ eea wa. ind itacea 
m MUoa ki7 Mrieri bmo of ibe MoocoIm fold of ihe «r*- 
Kd 

U • p-eteOle tM A* MoofDieM ■eano iMhM 0 MwibM 
I I I ■! ( iiiii ft—Akafco. atreodioo om 
OMT tfie IM Aaaicoi. ood Mho tint «Ui Miflor ooirtoit. lo 
wi« «io, «• hm ««• AM croea* of oUirHoefte AM 
om £rca«eM^ off Ac ms iM b n f i on a} inda, eAdo, oo the 
oOiei he.^ eimia MiMi aecta of fteib Aaerko Aow 
pliyiieU aiM «*s faiiMeile eioikciiia lo eoox cf (be Sitao&n 
hfecMofoMK Hliett Mkas As Ao as qsle mem inivais. 

Our se>jcMaM(jiiaeofMB0 bpMaiOhoeed «• Ae type 
seee h Ae MOefo (As of peooes ^kH, Ae ’soble ndetiin’ 
M pcet i t t t i ee Ac bi±M - aB. pOMcrfid. GCM«<Dloure4 

«T»jyv fftw^ aoaa S* Am AeOSirO 

mianis •» nuserom AM m AoI acmiea ooly « {oer, ts 
Cennl AncM*. fiec lu i aA. Ac fc o .iHJ M U of Ae fnAoni 
e4tt were fgniaaablei Ae Mw oAire «« sneb tftorar in 
staiuK. Ac tans ■oeb Dee fOMA. Tbi Anot of 

Sowb Afoera Bnd A AAr e(9 seta; Aa ikte teoA A A 
Arfca, Ae ooCK AoKt: Ae bead MaA A MSA a doliebocevliMk: 
contow; Ae bnf MMcetnic k pMMeody rcAer Au 
evcMbi. 

AKAMab asey VOA* AAeac, ad) ae Mayac, AMeee» end 
local, had nacbed a aoAfM^ Apae ef eMiccdga bMoK 
beifiibinaHd by Bvoptaai, a k^b Aidy mre Ad leluively 
litA eufonl ripAunfM uic AnufM Am Ak AfoinlRu by 
Ae wkaa bAaac A aipaiiafc Bb^ Ter Ae doc, eaeh few 
Dinob ei we doaalieaeed aeia Aa eiiao fetav, iad lo 
abo were Aa d cM eebc pAac Imst of AaspeoMpdy adopted 
istt EtHOpeeo odne^ TIA Mt^eA Am Ae eoAn Md tarn 
dtrived fron UteoBaic oe cam Ufim PileoMbfe caceeean: 

however, k eiay be peeeaM oM Am IMa ■ Ae nay of advioced 




HUMAN BACU Jn 

aJe«n umM hive wrvfvMl \ou tritil iocreew ihroueh tbe 

swb<iKue r«<is» cf Sibera And AlubL 
eiKiuos. RaU»ef shirpty imrted cff from The oomwl rodian 
cypcB ere the gsbaisoT^ wH with ttef Amjeculmre are 
mdespmd atong cbe nonhem leeda rrare Dorth<«sum Ash 
10 GreenluMl. nmhill)' ehe7 Mo ckoM io che Old World 
MongoleidB than ihe (ypioU ledilns, bw have one neiable e«u* 
[nnb’ * a rourtaMy oanow heacL TMr btetoiy Is no< well 
known, but tbece epjMM to be some cicse lohdvB umai 
A orrhem Siberhti tribes. Perhaps th^ repteaeni a blend of 
Mongoloid with acm okkr loi#hMided group; it is of interest 
That SOM Ukct Paholithte skulls luve beeo ooffiPAred Mih 
(hose of Eaki B>M. 



CBArr?it 17 


The Humen Body: Skin, Nervous System 

Weinail w Mt •• haw Soeim. Mes of u 

Ud u M « •BEMAry ^o«l ffCB <en of ccaoM^ 
u«*ily hMkd *Mafg<v* m • |i > j* i u l 8M r*. a «Aid) die rudl- 
oMnn of K9 mccwK «« at to* UM(««k i» ^eenl anei erf 
(he lim b ofleo a to evik of loteeco 

ar>d kknteO* We kaev ifeM m tow wne« toereeJ owia, 
M (vvt frecn a tope tot toy aay eewtoa to openfe 
to one sststoito) tfe« «« pm ptnietor IMW to la. 

Ilia loot aegpaate of om betot to* lo • onw nsoii 
la iiie niBtowM ofM aetol ptwowe. We aay toore out 
tot ew ^dl OOPM nadly tM too tMi «ny 

gditf MpNy w»toto dtoap<eiddtobPi»oto»w a6 .|toaMtfn»t 

^}feo«iManoria toaoopa toaoototop fiap i ii i tm . for 
pteM to Mgtofy eeopMt of that ote 
wwto M torly totot 10 an, toeb a litotr coaplcoen of 
lkBto.^toVPote.«ic. WbepffMtoato ofa toforrmnni 
toAf. tola toowM or a Zam^ to aafr HiuBaei Uaat tueb 
• betnc swetto vaalfa bMA 
Botthii paaefato tom w tofnai M tfteb. After ail. 
(belHsnaa todyp Cir&oapcitoc bBrnoo Malemictwa 
budt te aaa a ma We toa a kiac tod Mtoitoto fatoeiy 
tahM la Tto htoeiy tot Ml to topria totoy toto ua, Tbe 
oratory ntolcepniD* of ealMiMpotoaeaato cltocs m 
to appodix a to rtotoaaiy toato ef to ean a iAdto* 
(loot of ma’t deacn froa otor tototl (ypa Bui tto it a 
owioutly taaitol yeto of top. h nality> aoA't wMe Mag 
b inevcnbly tooto to ad* to baBy hto aiy. Tbe eala pkc 
of nb orikncaika pa akady kM dopa a toady ekatoa 
Baps, oeoa apo. Tbe leectoato life of to ariy vaubrue 
enattert to lik a 11 ai i ato toptoes toop to to<^. The 
peewtfi of to Babe b Bfl imakeea to Pileoeofe 4 ayt 
etoa to auaeton fed Wt to pato for to kfwL Bnift], beOA 
and may otor (aMB OP* mdilo to aapy alfeoa ^ yeoit 
whkb to early aaoBiaa faiaban spaa a obeevify ator 
to (brat of to dpi saas. Emy portsaof to bodysUO tore 
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ai 

iIk iBjmiU af €hAn|i* bfou|ht about ia tha arbotoaJ life of Us 
primate uiMcry. 

!e the tollowtiig pApm ^ five • teief accooiM of aone of 
the iDon jnteitMiUf siAKtuns io our bodke. We shell dms 
pf OPWTf i bill rUetlveiy brWIy, and lee«e ibe detail of fmcoona 
for ibe physMopba. In peat iBcasura** sbeU take tba p«HnC of 
view of tbe Isstorian. For tbalieloo’ othumajioilMacr saiera 
or art we bavveaubliahea peat mueeuBis. But for the Usury of 
OUT iDcei predous pcamseioo, oar bodiee« ibey an cheovehaa 
museyim. livlai wuocaaea to thot luaconc peak 

CaKEhAk CHAitACTEhiaTlCS 
ta out eonaldeniion of tbe body cf man. let us 6m ateoikw 
aome of our more psoenl ebonoterlatia. 

siSl. Wa ireamoof the Unet ubnab of the vretU. Soma 
of our wartetMaie lelatlvea are larper, but em usooe back* 
booed anireeb we are oot ftr from tbe top. A very few Ibbes. 
aocodJho, ac«Da sjani tortoisn, wtaaka, ace cowe. et^hMls, a 
fbw carnivoreL aad aooedoseM of hoofed aniiaal type* •Quea 
are out only aiperioct So bulk. 

$iw b a useful featui*. U renders ns aatb froen aueck from a 
past nujonty of poeeibte aoioal foe*. Moden mae can dtfmd 
hsnseif afaimi lav enet&im by his invaitioosi baiatbeetrly 
days fround^wdllni tbe siae of out sub-bumaa toceaton 
mwi have b«eo« peat adveaup. Siua, lOO, rcaultj inan ircicaM 
a phydelofM eAtbrn?. Anioisb waste nutb etniy by Mas 
of beot throuBh the aurfbee cf die body. Ibsi b e apetis ll y 
trouUeaoma in warm*Uooded aninals whtte a b«b body 
Kmcetarure oust te reaimained. WJih inaaa&nb ilm ibe 
amount of beat Ml Is peally ceduead proportioeBteb', for 

irhrte the bulk of Ibe body looeaae* by (be cube of aay dmuesoev 

il« sunbem of Che body irwsreae: only by the Hoare. A imy 
sbrew. we DOKd. in ke^c up ice bodily dree eacs asora than 
lu own wttphi of food in a day. Our needs are isuib bat. 

But large lim briop Vp many other probbroe. Swpporl a one 
of these. It is of inMm that (bw lovertebraie lypee ate of any 
peel aue. and the large Inveruteuea are water dweUan m a 
iMdium wbare problem* of support are of eomperatlvdy luUe 
loportance. Man's sba b presuroably a feecure whMB wcwld 
bavo beeei Invcssible of anamment were ic not tiiar be b a 
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vencbnw wUi a hard hKanal bon)’ ikaMon beiitf adapwd fOr 
support chan iho oatsnat armour of most untfloferacsa. 

sy^tMSTKY. Man is a btlaioally s>tramtrVaI aosml, ona aldo 
ef tha body bas( oasentiilly 0 retrror ana^a cf she oihw, 

(ype of^imoeny is.asm hamaaerv aawchMwJih Ibe aciive 
mode of liTe of moU ehordatea. llta ohginal diordai*. aod, 
indeed, all Orman's aaeesion unul eonoarstlvtl)’ recens |Mlot*a 
Binea bad cha main lenithwhe axis cT ihe body in a horUoiual 
posiiion. ta man, laith she iwvniption of iha etea poetura, (his 
ub has bam shifted lo avertkal poerilon. AjmJ. in addidon. the 
^adual ircrase of Unb siae in tond Torms has sanded u aJies 
sdll nmter ihs penanl sspeei of bodily propociiona. A Mt is 
mJnly body: a rnao u (m ex^nmce) mosUy Jimba. 

Dur synanauT b noL of coune. a perfbet 00a; many of our 
ifiiamal organs an placed somawhat asymme(Nnlly. A cuttoiB 
tioman reaum b oor inaiei dcpaodmca upco ooe side or ibe 
oOMTOf (he body; we an‘righidtaAcled’or, cccasionally, 'left* 
handed*. Actual measwamcnis show a poaiec davalopniaDS oT 
the bonae and cDucele* oT (ha dmbe 00 tbe side most used. ^ 
bodies tiooaea wiih our brains in aba-crocs fashion, and m 
Ind that, io comluIOD with Mi(y use, one sMa of our bnio 
(usually (he left) b larprr chan (ho ocher. Even io fossil bunari 
lypea ws can meason Cha dorclopmeai oT (his hmcuonal 
aiymoeOT of brain and bone 

SKIN 

To lake up In (he («rio«s human slructufec, m may oOi 
bjappropelau])’ befin o npasMal fashion with Use shift U b 
ihrouth (he wifeee ot bis b^ tbac man sains bb main contacts 
wish tbe outer wondi cha sUa Is ft source of protscUon from the 
world and (he medium (hroudb whidt his knowkdpa of (ba 
world comes. 

Ihb outer layer was (ba seat of (ha sanaory and oarvow 
nrvcrufas in priraKiva aninab, 1 a man dnas tcrtKiursa ba«a In 
gieaii RMBsura been rosowd ibom the acroal shin apd wUI ba 
consideead later, Bui in chair davaiopmaAC (ha earvous sysusi 
and saeise orsaar KOI demomrate thA erltiA freot ihe svrfbco 
«/ (ha tody {d. chap, 20 J. Evm wish (ha reasoval of Ihese 
imponaai organs, dsa ikie sclK has oony isefit] hmctiona 10 
parfom. I( Bust proead us, i( it can, ap&iiHi aoeiBles brpe and 
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ao 

I0«jo«t Imt Mid. leo mvch veHojK. »r (oo nwdt 
dryncKS' 

AftMOVK. In pMnuUvfl vcrtebrsM. w *• nsve seen, then 
io the deefio Isyen of the dnn, boeee sod bony 
seste u e protection w>n*i ItffEr eoeo^ Ibsee etnKtgne 
b«v6 f«r the nMt pen dltepF«cied is lend types, the hcriy 
toon ««.fiWwd. In the akdl eod chowlder fapen the bony 
pktee haw been reuioed as part of the skull and the coUerbona 
These have, boworer, sunk beeteetb the sIub sod bsvs eliied 
ihsfnsdws wUh the internal skeletal elooefiis and oey beet be 
c(nBderad«be«hera. 

In reptJd bony eeales dertwo irost (he lupernaal put of (be 
ikh ?i iT— iM oiiv bony eealee. 'These haw, a«ain, dl^ 
■BMred iQ non as in unU loanvitale. Oo(y on our Anfar Upe 
have M KUinOil reoments of tiue scaly eeverln*. Tbe fbiies 
«r prthluve iMRifoals Riairod claves U e srasplnf devka. Man 
and hb prirpate teletbea. hovevet, have taken lo the use of 
CM bend as a obole for a piepios Offoa, and Ihe ela«s haw 
lUitened down to oecoene. as nul*. merely fiofct cwr*. 

ivioehMis, Deapite ihb lack of actual annow, the human 
ikin - flf frm aquare ftet of it - is an dTeetPR pteteBtive devtea. 
Of eepecbl empenance Is Its lupufKial portion, ihe eoedenne. 
jn iu deepeei part (he epidema eoAtalnc ae achwly growint 
la« hon whkti cells ere oonstiatly divided cfT on tM side 
tovterds the surface of the body. As (hey an puihed mttward, 
tbeee cells pass frora a Uvlnp lo a deod eoedlilon, 

become gnaiilar and homy, and. Anally. cMChinc Ihe surfbee. 
nibbed offer fredually ehed. lo addliioo to afferdlns censiam 
rcneeielsfer tbese surface layen. the de^ layers ef the tpidernic 
must be pr««red to pw Uteralty as wdl aad promptly doee 
over any taps caused by wound*. 

SKtKOLANM. Prm the epJdennu. too. are fonned s 
numbu ofspccWhodeCructureB. Small lUnds (sebaceous UeodO 
tecRie an oily tmierial whieb tesda to keep eUo and baa b 
uod condition. Of vualiinponai>ce are the sweat abnds-emaU, 
tvwMd tubules which (row inward ftom tbe surface of the body; 
Okwr Wesdeii Holmes aptly cornpam theto with 'faJrha* 
uiteetlneeThey pJay ao tflkknt rola in (he pievenUoa ef 
overhmtias by caking water froo the body lod dlscharrni ■> 

to evaporate on Che skin. 
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A tyi* cpT skin gknd which is s« eharwicrB^ of imn end 
otlNf imnwnols tbot ic tin given Its num to Cb« groMp is Oai 
cf Che tnilk gltodi. Veey likety Uwy era derintive* of Che 
s^BCcotM jMimm In oitny anin&U they ere sicoeied la two 
roN«dowfl Citt undei^ of cheehesiand bd(y.'IlseyMmMifnes 
fioniter as fneoy as two dosae, buc (bar to eight ere cenvnonet 
dgufca. Supentuntenrv nipplea ere eofneiimee present b mao. 
In come groups ihe ceacs ere eoMeotnied gnder (he abdoinea 
b Qsan and other prirmtea they ere siltoled on the chasL It 
l»t beeo uoested (Ml this Is an adaptation lelaud to arbonal 
lib, the yowQgner dingii^ upngbe to the moUier's etai when 
op veiling 

HAin. Beth of Use womi-biooded wtebnte grotipa have an 
eddliienil supertoal proicciive layer OMtside the suifeee of cm 
dun - in birds, fcethciSi in esanunaK heir> Hair ewos very 
probnbtyio have eriMn in eerly maenstab in lelaiioo to ^oeed 
{Or heat cenaap'atbn. In a normaJ monunal vdth a iblak bauy 
onehng then it a great deal of 'dead air’ enclosed bciMen 
iM hairs: this fOm u exaHent Inculsctng device, dcsely 
aMlofous 10 the use of reck wool io a dtvallhg In naao, probably 
an inhabtiioiorwirmcovncnSB in boginwitK the hairy covering 
has been in great nuasuoket, and we rnust (lor betiaror wena) 
iBc «na^l meaas bsteod of o«a owa hir to eloeba eunaivca 
•gsixM cold weather. The ’back to naiurc* ouduc aKvetDsrx 
may beaJI veiy «oll in the sunweerilBu, but it is hardly praoikal 
ai a northern winter. 

Her Is (hb in higher primates pnecaiFy, aod In man, eicepe 
(br a (bw areas - the head, the patbic regi^ and taoeeih the 
arms - n is generally but a Uaa down iimI is abaent altogether 
OD paJiDs and sobs. The baard Is probabty a peoiliar human 
regional ovendeval^rDeat of hair, for owr ape coasins havo no 
su^ structure, aod Usa beard b ali^c in many human rstcaa. 

TIm baire of our body are noc b general erect buc tbneiog 
asd trace out pettetru over the various pant of iba body. In 
aoma rcgKMB, notably the cnmi of the hsaA are growth caniras 
Trom witch rediace litUe whiripoob of hak. Aitacbed lo aeeh 
hair is 4 tiny onocle. Humaa hairs ar« generally beyond ibe 
RBCbofourwiiLihajMrvsaicihani belonging to ibe auionoeilc 
syaenv ‘Ooose flesb* is an appearance caused by as extreme 
eoniraetion of ihcaa little hair muiciea. 
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rn rnosi mamrtMJs whidi w«Jk oa the pound ihen vx 
bvd thkk ikb pede on the bou^ss of bodi from end hied 
reel NonMihy there uo pads on tMpsJco and >elB,othcnbci»tae 
ih« base of the toes, and pedi on cbe (Ip of each tee. In the 
higher pdmawa. »hen iho Jicsba bave bceeme pa3tir4 ot^. 
ihe pads tave disappeared. Bhbo««b the akio of pals aod sole 
recmine thisK and couph. We heve in iheir plseee &kcioo ndpet 
vdifb help keep haitd aod foot Crea slippini. 'TieK coneei of 
oumefoua ridges MSuaJty arrangd more or Kes at nght 

•agla to the direction in vAleh the hand oc feet Is most liMy 
10 slip, asd contain numervus sweat glaods wfakh moistea ihae 
arees for a better grasp and a redueumi ia Mat of fiietlon, Tits 
fidgee are, pannJarly b the posuion of Ute old pads on the 
ftnier tips and 0 st««cn the firifsn. amnged in eompUcatad 
pauenis - irchea. bops, foldsd loops, and circular wherla 
Tbeas pattens vary from person to person and finper to fUps, 
and the flogerptinu of two indhsduals are nerer IdenucaJ Tbls 
IS of great aid lo the pclsce. Many modem hoepitals record the 
aaiiBily vwjible footprints ot nrw«berA babbs to prevent the 
pokibiUiy of the Cohens’ having to Bring up the Keller baby 
and vice versa 

pessea lAtsas oa rne skin. BcneatB tW epedenufi iiea 
a much dDckar ponlos of Che skin • the dama {or conuoj. 
This ooosists UaicaJiy of connective tissue, s type of oMSe««l 
o Airi. 0 found throughout the Body. Ailing in the inieistkce 
bcTwcco the other atruciuRS. Hem it is nwrntially a lough. 
ftUlike Biaierial made up btiair of a ntuFiitude of inielaelcig 
Obree. This eonsurute the greater aroount of the ituckoae o* 
the skin; prepared aniosai hide, such as the ketherof our shoos. 
B endreiy conoeeuve ciseue 

In cheoonBeciivetissua areotbec strucruNs.’Tiny blood vesaets 
pass up to htlfc alevations beneath the cpidmois. T%ese ara 
highly Intponaot is tecoperauau mgulatton; wheo filled with 
blood (our skin lludiad). cMy gho off coosIdaraUe heat Huougb 
the skin to tba air; when e« are cold, ebaae eapiliariet ire 
auiomaMoliy shut off end eur heat conseoad. Heca. too. Is 
(ha dtfuu, are various types of omc end organs which regisw 
seesattons of touch, pnosum, paJn, beat, and eoU. 

SAT. In the derrrds. paneularly the deeper portlom. are 
^nvaCly depoeitieris of fat In cnaoy marine menwoils. soeb as 
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flaa ^ ^ Wubber» 4 qwlw ihk* and fortn. 

an eflWiw l»iJai»9" the cok of iBa a» SveB 
ifl man. £m iniha sklft raw enake up u miict aa ooa.WU« iHa 
body •aljht TWi akin l«« ^ •*“«' developed Jt 

woimn i)»aii n n»a. "**• cootoun 

10 ^ body, but alao ^09 boiet inaulwim. 

TUB NPHVOl/S 8YSTBU 

TIM nwous ^en >J a aWi ^Mvauva; in Ita developoKnc n 
^ appeM on Che luriaee of ihe body afk only hwf ciivlte 
beneath iha sutftco and i* sopanced from the ikio. From this 

point of view i« may 80i be lmp»o**r to treat nett of ibis 
imporufM poftlOB of our body. 

aioiMKiNOs OP TM# Meavoye »miM. lo the almplesi 
aainmls ewry cdl a Mmiove to stlmulatkei the oenai* 
and capabM of tenon ui reaponse to sucO stimuli. An with 
coioplcitiiy of bodjly buM eoBW* speetalfeatjon. f^nain aik. 
(orebean of tha aenso otpns and oervOos 
tysttea «rly wok upon tiMAsolves Use 
tasU of reception of stimuli end cM 
(rananeaiyn of Impulsee to the appryprN 
ate nwscltf or ikjsds «hich dtotik lee* 
pond, Orlpnalty at tbc suefbee, the delicate 
neodus medtanisn wnded to sink boneatb 
the skin and become proleaod by man 
supohctal layan of the body. Most anuipli 
lMt« evolved some type of central avncdv 
bcart, or bnin, fbr the sontnf^i of 
various hcomitig ia^ulcea and ibeir rout* 
itig 10 appropfiato deetinaUons. In active 
bilaMral animals ihb siruoura tins 
nnirally Oevelepcd near tba fiont end of 
tbebodytthare ihcmarBseBeorgctBShave 
eoofr^ted. Bibtenil amnals ba«c canded 
to desrlop a main aco« trunk Hoo back 
Crom the brein down the body. ]n inou 
of tbc highcT inverwbrates tliu nerve cord 
p«iM dosHi ibe belly skM of the animal; 
in tcriebnice It has chanced to te a 
dorsal einsct wo. 
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THE HUMAN •O&Y 

Thtt Msi: crcpund-plan cf tb» Mrvoua vnen ««i tn^dy 
s«rU e«ttblM}«d in the chonlato Encetum of (he wieb'etA. 
Tite meA wbkh heve cccuned in iu iwu biRocy lave 

^ eoscerad witb Wi ektoniion oT ibe eera eonnexieat. 
partiealtrty ev^^Msd by coopbaconi in IM teruoure of Uw 
bnis. 

Hsava CBui.». Befon bcfuimns OUe uw 0/ iM 
sm^Tum of ibe frerroos system. »« nay bncf^ eoiatder da 
vma of *hicti tbeee sincnras are composed. Every or^o ceo- 
sfeu or «eila. uaualfr tiny cni tf aee a ptc bus of natter mere ei 
roueded in shape. In the case of serve eelb. the proMem of 
cdlutar otpaAizaiioo is * very peculiar one. The bum 
any nervous npulsea betereen far-dbuni poruoM of the 
bedy; (beir fuouion is dsukr to ihes of a telegrapn «be: 
ienpeb is l■||•nllll Tbe main body of a nerve e»U. or neuroe. d 
not disaunilar in aae or appeensee to other types cf calb; but 
out from it po* lone proesasa over vbkb Impulaai are mas- 
mirte^ Sofse of these Abret, thinoef thaa chs ftsase of speda 
Mobe, arestfsedutftly lonp: tot eampk, the serve ftbtes lupoty- 
(he auselee of our inea run from eto spinal cord dovm the 
retire lattes of (he lep. a yard or so. Soroe neurons wliKb carry 
MQiory impuUea beck ftcen lUs ratino may bave a seeend 
Mb [t i ' —f rtartoii Up Ua spisal eord to the hrajs. (be tceal 
H«b of the cell procscaes bera reacQios abooi dve (M: asd. 
•j can be mapioed, even preater teaptbs are reached in sook 
eiUBsals. the ehaks or etephanis for esanpte. 

Ihe iapuhet wbkh ireM over tbese serve fibres oSer a fietfi 
of atudy of preat iBtanet to tbaphysiolocht. Tbe nerve impu tw 
(nvsl *iib oofsidersble nptdity sod esn toUow one sooth e r 
by only a Koall fcasttoe of a second. Further. aQ irapUsa are 
Ok same - euber a fibre is suoulatsd ertou^ to nosmb an 
(apulss.orDoneoec(irs: (ber« are no balfWay measwee. Acai\ 
■ fibre s cabbie of earryiai to ispuhs equally vwQ ia eitAer 
duveion. alUwupb the ‘ednne’ of the nervour system Is Pteh 
ifaai tba dess not noesaOy occur. StiU swk inteRalinp is It to 
dial tbe fibre does eot, to to speak, ’know’ whsi son 
of an iroptilse it k cacrysiic. for all Inpubee are exactly abke, 
and tbe result of tbe siim^us drpenrls apes the pan of tbe 
gf9Wi that \i ftsehee. A BM ahose k« has bean anputaKd, 
for nanpla. may anil ’fed’ tertaations from hit mesifip 



M MXN IK* V8»T*l*Aia* 

K aerva irnpvlM Crora eUewtw Kill reach ih« pert ©I «be 
tmh In *hlsh U>ee tciunitoits w« once ivciKarcd.^ 

Vt ea»a newre of ihe nerve impulje a «uil Mni«iecKy 
uiuteMood. One AeiorsJly compere* Ore situetton to * tefcfripb 
kfid ten* lo (Hit* ofii is tn <*ecirtc*l pheaomrton. But (tie 
teeod of ihe itopolee fe nwh slow ihan (Ml of m ekano 
wrreni. in man il U of ihe order of IM «0 fcet per erceod. 
Of serDevbai «n*f JOO irnte per hour, ftr»d m low W*, « 
thoftiS*.iheTitei9on1y e&o«h*tf*4r». l>o»<Uy«*Wbk 
^rich elecindii, M« pcokibly the Maic siiaeUoQ b t *en^ 
one > 1 Pyrnin*. of o»datloo, of maienah *hfcli tr*v^ » lont 
ilw fibre efia- IM feah^ of w» l*n««d pow itfcn. The speed 
wfth wWch a eeoeod lopobe ouy oeow «»« '* 

some mertaakjn tv d«e sotwenose 'b«mi ace nwtf y 

rsliced. eed ilM ap^n to be (hecaea, alihouib (he eheawm 
of (he sUtB(ion is con^ta *i»d win ho< be lone laio her^ 

TMt spiWAt COBO *N» omiPHeBAL M*avB«. The mai" 
sisR of the oecvoos swtem • ihe spcoal oofd, rendnfis (ho koph 
Of the irv* from the brem (o (he hip "#* 0 * "*d eoeodin*. 
cowne. in more ve/eelifitee out loio the tad. U « 

sufTOuniW and profeHW by bony mhee (oeMrtl er^ 
ebove (he nun po(^lon of cbe vertebrae. The com ■ a lo^ 
hollow wte wiih a small central cavity filled wjih l-iiiri “ w 
cerebrospinal liw*d. Thu esniral «av«ty aiends upward mto W 
beam, where it espands into a com^kated eyaian of bquld- 
fillod sea (sontneM. 

The cpinal cord Me a compitcateO svnrcturo Pan of lo 
estirel area eontuiu ihe ceJ bodtei of nerve ceil* amnied in 
four eremite tj<We whWi bi recoons lire an H-shaped *tr«- 
luft. wuh four pfwie or •home’. The horns ^ 

of the body Cetiierior. or rentfal) owitaln ihe ealli wb(* ^ 
fibres ooi to cbe mtBcles of ihe iuabs and trunk; (be hack 
fposisior. ©T doMl) horns hare cells wbose fibre* transmit 
smaiions. while iivteimedliie otib are oonnepned with the 
aiHoncmk iwfvoiB system dmcribed below. Tba cefl area a 
Siey in eoknir; (he irmitf part of tbe «rt. however, b whi« 
m noprerettce on© consisB of exeaedjnily rauncrow nem flbfw 
whieh ireosnai ei^tse* ap and down the cord end to and 
from (he brain. ^ , _ 

To (he «ft), at every sa«meoi. ere attached spinal nerves 
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Miir Cfu M. 1F. 0M(diM44 Sm a C«. 

•Udi K$trf (mpubM ib\>«rd from Mnaory siroBUire Is tbe 
As and MOckB, aivd ouMord from tbe oord to tba sniscte 
ei the trunk and limbs (lo addjtiwi a snail Draaeh p^un^ 
vaatrilly to connect wjib the aulmorete ayiCatn. dlsosaed 
bdos^t Cloae lo the cord eacb oer^ divide* uuo two loou. or 
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ntsi TT* v««rd W Bawnw) rvnm «•*» diwedy iiw4 » 

a» Ujiw of ilw cow «oaiii« wjw (Of 

•Oo tfomi tar poronor) «»»A (« 

abR&. wtt upw»fd 10 «fiw* i» sow nwr 

dua rt«{ «I i-dbnd. or (anjlion, eoei^rap* Ow aU bodia of 

ibe tensorv oetvs c^. . 

In Orta 10 ^ «n of »*» “<« cotnpoeWon of 

IM *P*Pil cort ofiO iho uacsiuti norva. W ut ert« itw ewnu 
^A^fih hODMO wbcfi 0 ikjo semoiion «voba o Oiae* 
which i»o ^iin •* »io* • 0 '^'^oRkon ofn* 
•ott which oe»f* when c pin-ofick tnvoka m involucww 
jert of the body. 



Tho prt«*jn§ seasoUon i* psWd up oy » pan R«#wr «« uie 
ikif» The Stbrniljia iheeoO of a jeasoo' flbfo wlucb ome* the 
inpulK gp ihc ocfVB u>4. w1ie» th« rws »pUt. wp ihc don«J 
naus. Tbc all body Of tJ* «r« cdl lie la ihc Ml»oo 
but tbe impute uaw* on into the «ort. There ibo flbfo ureoUy 
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ifllu up htp « numbcf ot lerniuaJ brutcOe Micb rra> pte 
(br up if)4 down the cof^ Evcniual^, tonwer, itay encsr ciw 
pta fna((er And innurtic Um bi^uIm lo n Mi>t l B 8 ot a 
gtas of iMfve ceds, u4t(eh mag be lenned *d>(iMorv 

The hodbs of iheoe adjistor <sl(» atb aiuaied ui itw dweal 
liortt* of dw spfnal cord: (hoirtbiKiien it eoaciu IntenDcdbrbs 
beiween ceeisory and isoror seufoni. The adjieioe uaMU> Mi. 
ifun. numerate be a nehei wnidt oay pan up oe down ihe 
bed> and maj p«u owr Co Cho oppoiiw itdi of the cord. 
Eventuali:r« however, ovary bnjich dMcends rc Om pre^ curw 
of Ota nnual horo and cccnecu Omco with a notw neuron, 
Um cell body of whkh la titwced ia dui resloc. The Ofcna of 
UiiHnwcoreBlbpaaiotUihrou^ihemnialrooa and.radiinc 
die miuetae. uitiHiiau them w accion. 

Admplereffei. then, iev^vea three succeeiwrypea of oeuron; 
leeacry. edjusCoc. and motor. Wa muse no(. however, Uiinft (ai 
a diifrajn swoeiB} that a redo ordlnarfly inwitvai hgi three 
celts. We have neted chat both esesory end tdAtnor Cibi« 
branch, fo theca tingle souabon may reeA a tcry large number 
of meter cdb. And, eonvaraaiy, ■ motor ceiJ nwy M m^hed 
end nmuiated, through the a^ustora. by a large variety of 
icmory netifona Stilt further conspbcaiions cccur, of course, 
•hen siimub pass upward to the bnJn to enter uuo Bcore 
eUboraie te&xe or eeiar the level of cwscioumes. 

This generaJ afchicecCiire of the scrinal md and nervee was 
early Ud dosvn in vartebracs sad has varied but bide through* 
oui Ihe hictory of the ^up We have noted Uut vertebcaes 
are pvtieily seffnented anlmeb; the uunk roueeles are arran*d 
A lymmoricilly paired server, and the booee of the crunk 
aeedued with them aim arsuroe thb eymmeineal fbna. The 
nervous lyeiem shows licile trace of any pnirifiiva lymrwtry; 
probaUy the serial arransemeoc of (he nerv» u cooewium 
upon this type of arrangemm of the museka, fer ic is to ihwi 
(hat a large pan of the frbtes go. 

' lUB aSAiN. But while there Ms been JicUe change in IM 
nervous natem of (he trunk in vcRebrttee. dial cf cbe head' 
region, the brain, has undergone a tmnendoas inounc of 
cvelucien b vanebrace history. Is tower ebenkto. s urh as 
.iRirMMw, there is Itcile chai eae be a bnio, evan by 
coufleey In man chis Structure, to whkh we oiainly owe our 
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pos^TtoQ in tbe wofM. tt onicb lute^ Ow n« oorvou* 
b««n pv toc«th0f and k of u «i(ceaf)0|ly con|>la saoue. 
Tbe uudy «f dw Inb (iKure(o|y) b B hiihQ' ipecialded and 
diSfeult lobjcct, ind we cnnnoi here com ci» the deuib «f iu 
stmcrure bui itiBn cceuni oundxB with to euntinaiiofi of 
of to more 9 bv) 04 a and euperlUal Feeteiee. Sp eogipU- 
at^ b ihb bwnan ertan ibat «« areiusiiSed-in dnt treaii^ 
of the bnb in (0<Tte of the Mwet vcnehriM 'jpes. where M 
itnicuffe M ejnpler. and tbeit uecktti ihmifh a few of the 
maioc UBMfMBtanooa whUi ibe human hnJe has undwaoM tn 
rififv from this prinurive bvH of onanbeiion. 

It k en^ mwnJ that the Pnin should develop at the froiu 
end of the tody in any bdoieraliy oeuitaaSeiM anlnal, for it is 
hse that there arne the nwin sense otaant front wlibh ore 
lecerved impulses upon which action it based In 
(he from end of <h« nerve cotd b htUe diffeteni from the rw 
mainder of (hat stmenire. Bui in eves the iovwti of venebraus 
a true bnin has toec evolved: CM from end of the nerve eord 
he expand and suWividsd into a Bumbes of pweioiis with 

hi|hly spOaaJeed fuDOiOAS. • 

The primuy divblowof the braie are thn> in nuraba-forw 
bnb, mldhr^ and hindbrajn. Theoe divioons ate nedily 
tpparencioasuperflesalvKwofibeMaln ofanyiypefhomafbh 
learefajk. 

HiNDBKAiH. Takini then to revecee cider, let us couside/ 
the hindtrain first. The main portion ofthb svucxuce b termed 
iM medulla oblofvta and in appeerana reseeuWea merely a 
roehar iwollea (OOion ol ibe ccdlnary spirMl cord. Into or 
ihreufh Ibe meduJb pom. of course, all fibiee csrryifif sensations 
fretn Che tody and cnotor fibres to (be muscles of Use body. 
Some of the fibrm coraMcUnp with the cord pas throu^ the 
mMuiia wlibout ciok"'«, but apreu to<^of iheni have csmuol 
utchls^rtolthebnln With ihb psut of (Be Onia too. connect 
, iha crtfdal nerves brinfios senMty impulses from the ikm of 
' (be had and eenyinf Lopulses to the noscler of the hied and 
throat. And. further, ibere are (hrect econexiens with tbe luAps 
and other Intental onans by mcaos of which iBdr Ktivity e 
brouslu pertiall)' uoder the control of Uiehindtnin. Bmept fbe 
sswU aod viQon. aJI aaBsaoons which read) (be brain cone into 
(he bmdbrain: except for a small nerve oi two to eye oussles 
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•II iDotor ImpuliM wbkh leave ifia bmn leave U (be 

MiKfbntfu smseare b cbui aa matetaet/ (n^onafit 

dcanvIwoM. 

Btf ta edduiort to ■>>*** rmc« 'ofdlttuy' huuuoai. wa 6nd 
Iliac tM ear IM aJoo^da ihe hindbeaUi iimI b oooDec e ed eiUb 
a. Tbeee doea oei. ai Am ai^bt. eeaco w pansalar reasoa br 
(be aocaiaiion of Qua orffn wMb • ponke of (be bnio bavtof 
(0 do panbulaity enib (be Bioedee aod akio; tat ttpoo coo* 
taMauoQ ihd eaaociacion is raaJb' a petfeoly aaUinl ooe. 
Tlw pnnauy eoBoo IvudJeo iba ms seen to be tbae of 
taboce, orp«liiai. aod of nowtaew ia span TUa b of great 
ie«omnea la rdaiiw to lauccuiar movanaACe by atieb 
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btterce und pwture *« c«|ul»'e<. 

(hk sen*e wit6 lie ai^n faus«-oa>e ceniw of <* 

• "*AEUiherrMiptftoftbeNadbninS» 

shaped Miveuue. the cMebeUun. the 4<>«)W tfeeeflift.h 

k «Ui ihb pen of lie hindboin thai lie « 

•)ih lie repistiwion of W«« “*?I 

oued endrt •» Oils pen of ihs brtln IM* i eonce»«^ wiii lie 
cooirel of bodily poenMM wtd mueoiUr cs^ii^i^ 
MioaaAiN. Ji» M lie hindbfaia i» eoooeted *«i »“•* 

pftnKive «/ wwiiom,», eppewly. *!S 

the midlwiii. primarily uaodaCed »«h «lh». 2^ 

ften^ «mer lie tain »oi«*hei ftnher foMcd. ^ 

6b*e prinltlvdy 0 «ud tack to amaH '•J'* 

S3« of UK Addtain, lermed oplie lota. In h«ta i^taKe. 
tudi u riKA. Ih4 b no l«*er iheeoK, for rooM of iW BOfes 
from lie eye are ‘abort^iKuiteO* lo lie «fetal h^lapbef^ 
InttoplwoftheopikWwaio ‘S 

corpof. R«ad/i*MrtM, or foor The Ito« poir « *dli 
tsociaud with the «ta. twt the book two ifeontna foe taHr^ 
a KRM wbrfi amouaiefl w lUlb in fch« b« has beecroe w 
amsively eerfecKd as mampulian coodhxKe are appfo«»ea. 

lo peoffal flte midtain has been the mwl oonsccvsuve of 
brain ^om. U has chaapsd but lUtB in *i» frem pnnuuve 
vertaOnie 10 man. 

poaeoBAiM, Tie fesetair of lower vwMtatea » a sirueuire 
at raiher swJI wtah ta » do maioly with the nm of 
UDCIL At the front end are olfactery lota in vriudi the nerre 
Abm Cron Uk oosirib wnmnaw; ‘he maJA «nire» for lie 
resMlon of mtfl m itk the cental bemispherei, pruwtlvaly 
small sMPinps on the lop of the foreWalr. behind a ibe 
thaiainiu (brain W). connecsiop the fotareia wltb oita 
pofiiom of ibe body. We have noted that the wired eyos aiueh 
Jo ine side of the feretab: in addltton there was tn pnimuve 
venetacs a liird eye. lie pineol (no kmptr funci*ooel in manl, 
arisins frwn lie top of dts breio replon. We also find a peoiliar 
orian, ta piuiiiary. atiacbed lo tie irodertide of the forereain; 
tMs b diKwssed In a laier ssetiofl. 

na crtatlvo pita of tain stnictore, whicb wo fad repeated 
mth tilUe variaikm front ahtas lo «w3es, b a fatcly brepJo 
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0W. NV« hive wm elibcntien of the front end of U» spinel 
cord t* son otA iptciaiisod safts aiy impulses end dooct cberi 
le (hetr eppropnetc tod. But such ao enltnel k atlh. cc eH 
tfiuiiu wd pa iiKW S, ea aulometoa Id nunffleK hdudinc 
roen. oiany sentadoos are roMsvtd erd directly acied upon • 
rdtaei. The whole Onia otechafusm of lo* ur verMhriKs doa 
bttie reof«i (be speciet Mns« of (be he*d merely desoand • 
scspewhw mere eiehonte ewiichhoen] for the reception and 
uatBinBsiOA of iheir impuisse, bw the peoerel fuMflons remeia 
mtd) (be seme. 

THB CBRaaeuM. Ia vemmeli- end penxuierl)' In lua > «u 
hM a much higher type ol w^niaaba) of (be isiod. More 
Mirect and incricou cQinnels are MM down bernoeo sensatioa 
end ihc isoMr respoosee to thero, brain areas are developed is 
Miidi there liesiaObahed a memor)’, e record oTpButaensauoiB 
end eciivicks wfitch influeocee aedm fasuidng fr^ mw aeoM« 
Uotfsimiler lo the old; refionaUiwIudtconKaotBMas, bnechw 
tlM. and edJ are evolW. 

TTmb hiaher iMxiaJ bcuKioi have their aeet le tta ceselrrel 
I hmlspbecos aod In areas conaccigd iniitTWiel)' with theta 
I btftuspheres. clabontioo of the nervous osschonems of 
I tlK cerebrum and iho great powth of ifaeae henispbetea are the 
|. certiral motifs in the development of the brain of lean and other 
fitfimnials from dw lower ^neOrate typos. 1110 remaining por> 
tioos cf the braio hare reoMined as the ’ breei ctani\ practi^y 
updaried; the htroepberea on the other hand, bav« grown 
enoriDomly. 

Why have these onginally small struetufea been appropriated 
for ibaea higher fvnaions rether then some ether regten of the 
brain? 1110 anrirer lls porhapa in the tet ibat they were 
odgiMlly asaecsited wltb the sense of saMlI, aod srsell le most 
our aisreators, aJihougb not is oucaelree, was ibe mocr 
baportanl of the s e n a e s. the greateel portal of knowledge of (be 
ouolde world. It Is readily wDderstandaMe that Che Qighec ctKotal 
ftjuctQies titould anse in dosa conneaion Mtb the main source 
ol starauMdon of die nervous syiten. 

The cerebral awellingi are efiUrtiy associated Mcb smell la 
all flabee and antphibiana. Ib regiDea, howvrer, the surbee of 
tbe hoi^beres Aows ibe bepnrang of a sew area devoted to 
e hifta type ol mental Mtiviiy. This sew port of the supierildal 
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onbe beou»pl»«o. U i» *a ponton, ilooe. of ihe hcmaphorB 
upon Wt^ prowtb to beef coowiMied. The 

BpvATd. to«fd. rorwBrt, and wdew *M1* 
dAw ’oW «pv«tn®' toomea «enflnri W a iman aw* « »e 
eves in an ofdinw namnai Oie teea^ibem are w 
tana and haw ptown bto owa ibc inid^n of tba bw. The 
ejMtndoo to cocBBued in the metuall)’ aWt W«her crt^ 
SSu»^ w cow to thtok of the bwin “ 

causing nnh erf ibw toibpberta and fo^r* ibo^ bnin. 
Mill hiihly inwonam funeUooally, which to 
The hew€OV«lQtef tBehemaphow. ihoswof these lufto 

mental hcuHla of win, consists of a Wfaee ««• of ^ 

STtoto or iheceJb. and bsiwUi this a la«i of 

the ftwaadinaly oeovto* oonnaoin* hbies of itoe « 1 ». Hus 

eoAiinf do« no* fern a solid mass to Ito only on 

of tbe h«nwtow. *Wca are spueh foWed. A d^ ^ 

dde to resulted in the dewfopinanl of a teoporal tobo Jatarally 
u addition to the ftonta), parieiai, and ocopliat ta«>o« «o- 
RliutinB the main focwaCMl-aft saedona of the h«aap|« 
Ftiflto! In almem eveiT mamioal there ocoic lutow fotto«s 
■od fwTowin^. oonvotoone which peei\ai looreew *o 
*mof eaeb re^ Slighily dc»etop« in ww of 
or mere stupid mairanslan ceu*in^ they are incneaui^Jv cofr 
Saaaweeoproaeb'hepattemreectointhedrwapra, eod 
fUnto cercpiicated In man. ^ . 

ceasaSAi. LO<*ua*TJOH.ltoe«aco«|^to tol^ 
ettdenee, earned fr«D a srndy ofpaueoia wtoa brains have beea 
injured bydtose or wouiKb, to show ihai many human oeiuW • 
{SSlens are defrtiaJy loeadito The frootal poriKW of tt* 
jjsfBiiptoes eeem 10 bare daflnite conoMioes w«h woetawe ^ 
oJ^iOJrtiies. Runirfni aceoea the and dew iha ^ • 
sldeofeaenhetopherebacerrtrelppov^ww^^f^ i 
o. sutikh is a sertea of areas detoiely 

ownt of vartom si-oiftc pemtora of the body, Efo« ^ w hto 

The pwtstJes portions <rf the hemapheres are imlmiteJy oo^. 

nanrt^th Ure senw. Sreire InspreastoM trom sto ^ 

are lined up toBod ihe central seta* to •»» ‘*** 

mow are* of tha ffooeal lobe; a larpe area deveaedtoyuroo 
hea a* ihe htod «od of the bomisphena; sfow* reespoen ■ 
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arodim ft dOSfihe dftw M loy c^nlculftf ftcnta or type cf ffore* 
mt ow do «ecai to ftffect My, In coo «ty or ftoothtf, ibe 
tAtdO or nwaiftUv of iiUMfoJ panon. Thcoe blnk ataa ue 
MODtnijvdy uciMopcd ftpe* <pftfbculftfl)' ffto fioouJ 

ftn^ftodiisoomhi^ly pMblo tbftt ih« ftre M lUwW 

tb: UtMt oC bvcMA monul teulik*. 

Mftn fts •« Uiv« MMl. it not ID molt rocpecu ft paruaikrly 
ouBundint niWol. U ii only in W» b«in ibol he o»lfti it • 
tlN MtqxiMU oT lus Mctl )t«Mspea«ft tbat bu coftbtid 
tain to Mftcb Ui proBot peftuiofi b ihc worid of IMn* cbsao. 

AUTOHowc Mftnvowj 8THI-. So far oOf dtoow o o of 
(bo otfWMft syoKo) bw Men cenfbod to the soiral nenout 
*mWB - tbo M»iD, ipiwi oort, ftsd iho oitm dinoJy ortfl- 
nftiii^ freo) iMb. untetoKo •'boie ftcuviti* are Cm tbo moit 
(on MihiO't^ R«la of ecoiCiousBeM and oeeirolM or eofr 
uelkbie by ibo bnui. 
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TlMV* b, ho«*cvcr, • MOAd lype of Mtvcu tjVan wiUtlA us, 
ihe auKAonie, or cym^uMW^ oervooi CYStun. ITtii masIsu of 

• ritte ''■I*'-* wi of ntfve« ard of «Mr« caU) sfduped irao 
P«>gKa dBUibuwd imiely throw«h tbe iaiericr of tbe tody 
<jvtiy, li tot 16 do wttB ito novsiwnt of Uw waooUi ouacks 
wtod] suTOtiAd many of the iniamal oraans lAd tto Mood 
ueaaelt oAd b also wi ctorge of the tecRCeoos of iMnds. Ito 
mai fbAds and (he snooih nusclet mevint ito Uirs an (to 
oidy fupartfcbt feoturei of the body edch wBkQ this tysua a 
•isociated. Ito auiononw nenous systen « oonoeOted. in maoy 
tefDierut of (he tody» witb (totOtfialnenos. But (bisconoeakn 
If not iniireaK; wiy Ibtb tentatloe froca our intama] otgant 
reaehcs (to bvd of ooitsdotoiKs. and have tot little 
voluntary ccnrrol over (to reuwto or slande nfulated by this 
TtfceeeJ oervoo* tysteoi. Ois inuntil orfans sees to coettltute 
■n autonornoot feaie s(^in our empire; *e nny ncolate ibeir 

affairs but have litile (o aay as lo (hair owa proper 

anivKto 
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tn IKimdve ansnah (to narvout ystam H, Ib a Knee, mer^ 

• meajis of autini approprkK raponeee to kumo’ fumdt. 
Even in ourMivs It k still the eiimuletieo of our teiue orpns 
(hat aaimta eur nervo(M tystcm, elibouth the* tansuione aic, 
in sraic rtsoaure, not unroedkicly translated into mueaikc 
activlTy but nay be etored In the bnia Seeise reeeptim is Uns 
■ fMCure of crime impenance n our mhwb mchanvni, 

laiM.Theiliin la, ef tfotirse, a place of bifli coneeneraiion of 
tensoty end erpns. Heel and eoid, pain, (ouch, aad pceeeure 
am all reBtstered ia (to sftlo, each of Iheee tenaaUods beini 
qolie dbunst in (to end orfans «hkh receive (too. Within 
tbe body each iBOStde tas fpedal s eneery structum which 
CDonea with the braui and ihe ue ooutant mfocniatson as (o 
(heir position and eondkJon. a (toture eesential In wovencnt 
and In tbe niotenance of body pesrofe. Hie intemal ot^ns of 
(he body are ne( as weli suppled with sensory nerve endop. 
TtosB ufuaDy are but poorly cooncoed whb (to aouil osrvous 
systero and restJi in vaiue aeruauons koaliaed wrtb 
diCnculry; bunter and ihiivt. however, vBkh donand conidoue 
KClon (tor (heir satisfeolon, are uore vltorous and peddve. 

It kin tbe heed itoi special and oomphaiedeeneorystnicnifes 
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iR tooled: teote, vneli, eidx. ^iieeriAg, and bakna. h is snty 
naMabM Utu ttie speeoi oam sbould beve (hk too- 

IM, roc in « pcimitiw ««ter-LviA| veneOnte It • die bond end • 
efthebedy in cowiei wub oen swro««wlin^ 

Woeanents or viOcaUons [a ibe wettc. imurieis io sobidon n 
h, and Utbi pasins Aroufh it. aU «t« pewiUe seureee «( 
tf rfir tr ation luifidy ueelul to a U*jf« ereuura. PrlmJcKe ver» 
bnu ted eady tteaMpnl smwiuo to obtain iaTomaUoo </ 
ibiiMrL 

MoR dkcussiec soiee oreu* wbkb we do have, see aaa)' 
bfMly SMcnion eom of poMMlal souicee of sensadoo Ac 
« 4 ihii M have no leceoMR ai all Oui eats are ad^eiad to 
rectiw ealy a wsail portioo of ihe vitcaiocy wtw vnpJitudca 
of *bicli «ir la opaMe; oar ayea have a vey lanhed rioie of 
«mioo in ite icar of 'Mhw' aaioe. We that in lafard 
(oAondand bchtwavea othot)ivin| afumakhave duic dilf^i 
f«fi^ of laafiaf and al(ht chaa a« Qaw. It i» bm irepouibk 
ibat io other wofids JIvini dusss rrdtht davelep, or hava 
dcwloped. with ocpm Quite diffeccoi rioo oar oan 
Kasy lypee ct kAowkdpe of tbe wecM about us are broupht lo 
« by irinsttbon huo terms of our osio Lmlied and 
bcatir* A pno 4 c«ra»hlc plote seowtive le uhra^kt HfM or 
• radio Menor are exaffiplee of the devioa by eh i di man has 
suppkuenied Iw iaadcquaie ot»ns of saneory reeapiion. 

TASTB. Cheoucak pves off into the water br Mjjhboitflei 
ob^o are • treat pcesiMe aeuies of informaboo ts to ite 
neorr^ of other Uviat or nondtvios ihints > fnaods, foea, and 
food. Sueh sensaiiona are of (be sort whlA we ksovr as lasia. 
b ouskves Uila «see is coniSaed lo die uMen« of the moodi, 
b taste buds located pariieulari)' co tbe back of tbe loofue; 
a« lii« in a nodjeo of &lr, and uumois eao e^riense task 
ooly ihreuih ihesotutfonofeiawrkJs in water; (be skin k diy, 
(be mouth roraias roeisL In )owec nrtebwes wtikh are water 
Oweikrs, however, lasw may weU cecur at any pkCD, and many 
blMS caste die pnasrwe of food (or enesaieu e*i the outir 
surface of tbe bead and body. Tbe ’wbcsken* of (he eaiflsti an 
lasitof oTfan, aadtte loop snout of tbe ssuteeo, or paddletish, 
testt^nson iu undersurface whieb enable (he Deb to take food 
ff ff y on tbe etreaoi boMoru aiont wbkh it moves lod dw 
(» five the oouth behind impte wandnt lo lake il or reko it 
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A mm ttBM of niber ftsulur uuiR is (bM oTsaiell; 

oAc diKerawB lioM«w. lit cbe fM« that ibe nervous reecpton 

ihe n^rilB %tt • ipeoabari pBn of the bnin itsaie» sob 
KUUred iks stnKtuA. lei ditre d • tioy p« 

kodieg Ifiio (be frofU of (be br»ln wbKb may have loaie hmeitoo 
of tiu eon. and to Un^nys tbe untie MUrit has a sbiilBr 
position, io ntou vambntee. as ia outmIvm, the oosttils are 
and wually are dsuivnly frooi (be main bo(^ 

of (be bnirv In pHnutive veetetMates Utay are uwaJly siiua(ad 
eJeaa lo tba riou end cf* che body; Uior onidU'ally 
nou enporiaiM of che aensa oriaiia and (hue airuaud are (he 
advaoce fuanis of cba body, a sKlnrarb line KooIS (o five early 
wemini «r enceunfeiMiit The nesulb of moti fiabea an 
manly paired pocked filM wiih a«ier asd openiof only to (be 
ouislde of tbe body. On the loslde of ibeee pockAS are dfJirK^ 
ownbnm coaEUAnd sewtfy celb conneciad *hh ihe bcatn; 
CHese pockeaa. for inercaae of sensory area, often hate a mud^ 
folded swAoa 

Id some of Om histw flshei. as we have ootetS, dia lower iiw 
ga fq tf Co nava alontaied. and pan of tba oostril opoaint eoeis 
lo Jk on tM loild: of iba of iho mouilu This is of snot 
eld in breaihisi but incsdawaliy stable (be seose of tstell lo 
furnidt knfonieiion as lo the Miure of Ua food wRkb liee in 
Iba iMuifi. We all know Utat food castea fiat wban our noee Is 
clo«9sd wicQ e cdd; mitfb of our tenaaiion Ntaidiad food wDkb 
•« would asertba lo laste is nally atcrlbuuble to sBell. ffoo 
odours paeief upward front Ute mouth (o (be baek aocranea of 
ikw noso. 

The noee furtoiOM oely lo water, like tbe related dteretoal 
Mittc of usie. la a laod fono the nasal eembnuies otust ba 
kepi meuc. M that a aaiery film may edsr on (ber surface. 
This, plus Uie haiciion of che nos* as an aeeiewy HcaUuos 
devl^ has auscd complkatlens ut die nasal strutfun. wbieb 
e« shall meMion ai a bur time. 

The ncoe is scill of prime lotponance o most eaamotab: but 
arboreal lift to have been nepcnslble for its reduced 

■ntperuoea In nun aod other hiiher primaua. Id a recall piece 
of bb^<urdUo| fictioe (he viDain of cha story was lo ocaopeian 
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DtettRd as smUiol <Mt trail of bia yic^et along che grouel 
^ i» SB aNardjiT-fw ibs «»«« p»ol*bl» i» aWo to anell oo 
becctf thanasAo. 

VISION 

Who* ia noct aoMla it i» (he do« that Is CM prtncipaC scbk 
OTB n in ntao vUon is by far IM mow importaBC oT Ue Mwa. 
Ow noea pr*6>iB% «aiM lo fanciiori every Urra we bave a 
bead eoid, baC tbycwws (u linlaeeMem Less of hearing a a 
Bihfonime: low ofeywighi is a real (ra^. 

v/bOe ne^ l«*« bean to Uk fbra in vecMbraco btsiory. eyw 
MM ftot bw far beblnd. either '0 evoluUoMiy devaloproamoc 
0 anaconUal pesiUon. SeaullivKy to li|b( is a feauire of ewi 
slnal»<eUed ccealuraa, and Ia cucS fonis aAd in man)’ of (be 
slnpter tfivenebnis parttcular areas lalatsd to this lisht 
eqnon are marked tr pigmomed spots tor IM absorpti^ of 
ikbi raya Many tovertebeatta, mcivdiag »nse wonas, alAew 
all artbrapods. aod even tnaey msHtoea have Jwibly developed 
eyes, seme apprcacfiini our own lo tbeir degree of orgaruzUMn, 
s*4«le amemg vertebaki ovea Ibe hnmWew of tolws have 
ilnadyevolved 

TBB naais Qt thb »vi. Ihe cowiruWJoB <rf a vertafjpsia 
rye Is ^niially sindar la chat of a caroera. 'Ihere nuw be a 
less' a Biecttfiobai tot legulauag the aeaouiu of light rsaching 
a a tocuuri dev«e; a dark chamber for ihe soctingMut of ibe 
1#ii innsmitecd through iM leu. aM. at Ota bask, a unaiUM 
Air^ to racw tha light m bumao eye is wotecsad os the 
mic^ by 0»e cornea, a hard layer of s*afl which b, however, 
Car^arant. so that light readily aneers (he eye. Irrs^danbee m 
IS suriace aed cosseduent irregwlanOes In tb« ligbi refracied 
ihrougb k are a fr«4ueitt oauso of deftws of rlMoa, but this 
osially a easily eorrasud by ^asaa. ILo coraea • but (he 
fraoi pan of a spMfiai hyer of cough assue, (he adwa. or 
outer coal of iha eoa, wtuch forme a stdTwall about (he wfaola 
eyebelL The oiue chamber of the eye. corresponding (0 the 
<tatk ir»de of the camera bo>, a BScd wicb a jedy’like Crans- 
pgrnttMtarvl. a ‘glawy liduU’, as its scientdle iiame.(«iiree«a 
huavwr) means. At the openlBgtoavda IM surface lies chalem 
e«Meo fuDCiion is eeaentially bka that of Its oame sake in (he 
eaaera. There Is ooe major diflerence, however, b«*e«» (he 
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iem» ifUlK •*« «»s. Thcflwitert km u mkK rf * w bed 
mufirul. i«l m fowl deunw (U.. n» raiio ef ihe disfanc* of 
objea 10 loa 4 i>d !«* w the bwH of Om imemaJ eiaiiiber) h 
fixed* 10 cMj«aB tbe foow of a came* ton*, we snai move h 
l»ek eed foeth. TSt eimc Is tn«e lo lower wiatoia; ihe kits 
is saved In BAd wu «iWb Uk eyeball foe wobw focus. In m*(i 
UiDd oienr venelnwO, bo««f, the lens is somewhat olasite 
All iioeisd iiB inarffM «« U* ‘^sary 

char chaftcei( Mosloas wuM venaciou in the orvatura of the 
tens. When UghUiwd tbe k« b quite euived foe near vision: 
when KiMed (be km is aettened for dbtau objects. In older 
ccopte ine Mb teods to lose ii» elasiicity and lo remain in e 
flauened eoadliiai; ’fSMifhiedoets* resuiu. 

As anyoiB wlia hu haitdlsd a camera knows, i&s unitf ihe 
Note tbroudO which U^t enKrs e kns (ha sbaipei che imada 
formed • but if the U^t b dim, a brie opeaiei. e * wide i«»rtare'. 
b McewaiT. lo a camen Un l«ht is ra^ibied by a oM«al da- 
pbiidiDi in Ihe eye (Ik edjustimni b eccomplished by (tie iriA 
a piywmed cinvlar smeure surrouedifii the pupil, wbteb • 
eoMintml^ dtaniiiii in siae cf epenuK by re0e:> action. 
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mt KUMAK aouy 
Bmtttli dta wciM u« UQuid^tod dacoten whkh form ■ 

m«euoo ter m 

«fi9c<iia<J NCordJni meehmao of 'Oe 
cUFiM a tfte phoro^phic plAM; tiw ncordmc 

oKclMnian of cbe eye i4 tbe rdiitb Un^nc Uie ir^ of M 
Wd: wul of ibe eyeboU i> a Ja>«f of li|hi4MorbU« 
doneM, Q» d»or«4 «o«i; iniMe It b ihe ddio K mim. ■ 
ufVMB oMehiDon wtodt (b thown by to deie^i^aKfli) u is 
(Mlity on onenwM of ibe bnln Judf. In tin letim are mMy 
ibogseo* «f »s«W ^ 

of cbe slnp« ^ unBioal procesees. Of ihcse isvo ryrm the 
COM leacr to eelour (i«» t» djRbent wt«e bapths of ii$bt} and 
rive perception of detail; tbe rods are 
tfeiuve (e dim lilht hot 'viable’ lO The 
eeocs. Cone* are aMenc. or few in numbnr. 

tft )bh (lObpe and In imphibtajis: tFie 

puimpt^achaicotetirpercepticnbalan 
MddinoMnt in wtebraiee. With theee mo- 
ten «db are cmMcuti otben «hicb a 
Bin aend ke^ fibcee tlveu|h tin 
epue nerve to Un bnin. Th4 nerve bovee 
tin beck of the cyebaU e bh to one side 
«f tbe eemre lino; wnare rt plun^ 
ifiroush (be retina there ere no sensory 
eeOi pram, and ibere b thus a nny 
’blind spot’ in eye. Thai tbe neno 

leeM* iBeeyeabciioenaadeissn 
siBioriafU peisi fonalonaU)’, since a 
leaves tbe very csncie avakUe for lua. 

In (ha central area, Mhere cone celb are 
n.Lf*iy dutered in a slipht deproaion In 
tbe surfoea of ibe retina <to(«a ceniralbj, 
the cciMJ sirucUte b sudt cbac vUion « 

Kuta; we all took directly at 
in et^ if w« »bh to see A dead)', so 
itwt IB enaie will fill On ilus eeouil 
ir«. Tbb spedsliied regiee wss not 
preent in our arly ^ r c e brecs anceeiors; 
hi (ben vbfon in general was probably 
eftbencMr AiBy typevdibb Is stOI true of 
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l}w>mr(lmcf owovmOeid ofvbion, lArM'«t(ir(hia*re«isonl)' 
di|hUr ttdicated; h is devalofisd o sD csonkeys, 

bcmw* 

ITS ACCBSSOKiss. Tbs ^ebtll as s wbow M ^ jn 
Ite cavity «f ibe «)« iocktx sad wi be nimed ihrou^ s wide 
uWe in say direcikei Tor toon di^ pescepiion. Hmm ok>%» 
nsfiii sra^ccoraplisiied ibrMfh s stfin of sa somll snpliM 
> V fiuMcIss niQfiioi fnen ibe sisi(ins of the eyeball (» cbe 
tenet ebouc the socket. In peiAUive venebmes, wbere the two 
eye sn SI iM sides of cM hesd sad direcied lewsMs dUFeetm 
ob>ict3. cte eyes in ^ect oiestute move IndepeiidMirb'. In osea 
tewever, (te two fkldt of visisn are (WMtksIly ideoiksl, sod 
iM mevcfiwnts of ite iwo ayes sn aonDelJy perfeedy adjusied. 

Our are furnished witb iBorebte Qds tipped wick aeitsicive 
eydastee. Lacnnal lor ner) c^nds tette (he surftec of our 
eyes to duid, ite exeeas of vdneh is carried into tte nose by llw 
Mas dues Tbeee aM ssa oriet are absent ia ftobee, and (he sisu 
rttMA b obviotB. Our eye oeeds proiecCion affinic dryittf; 
but in the ocean tte eye is eomsnUy betted is salt aeludoa. 
Ot Ko atnpbibiaM bad ^ned the land, tte tee/ kiawls and duets 
soon appeared. Eyelids, pertly for preeacvailee of owisrura. but 
partly a bo (or protceuon, were slomr in developmenL A 'third 
present in reptiles, birds, and so<ns msmmals, and 
•ortins from the inner comer, Is repreamed ia our oem eye 
by only a simJI hall-moonAhaped fold of skin, 

STsaeoscori c vttt e n. A curious fcnnire of the vmeOraie' 
nervooi aysteio is tte way Ib vitwh all tit cenneaiOBs cnes over 
fm one tide cf tte tody to (be eppesiee side of tte brsla. so 
that, {or eaampla, tte sensations from tte ri^t side of our body 
are nCBi^ad on tte iefl site of the brain. ‘Ite aose b true of tte 
eym Tte two op(i: nersee in e prUidiiue wicWwe cross cne 
add fo to the oppo si te sidea of the brain. They forta ■ 
suueftse knowoae tte'teiaaiM', so colled frere iu recembtanee 
10 (be Greek lener chi. or X. PrisuUveiy. k would seeiB. ibe 
ftlsnlsuon of a teflnlte petivn of nsrreus units of tte icona 
of ather eye re*iliod m ite lUinelatioB of e deOnite pattern 
of Qsrvous eknunts n ite brain bsahpteres of ite opposite 
dda, sivini risa (o ibo mental perapUon of form. ThB, it will 
te aoted. would result is two dhilna picuine; eoe sdatnf 
frtes «cb «e. tte two esiirely separated ei tte brsln. This s 
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■{) 9 *n 0 tiy ihe * mMiotky 

ot IMni AKhouKb 

lh9 mioM Mil u> ktcut iC, (he 
tMCOBttcal «VKtenee us (o 

(hAi 0*er> '•l«era> M m 
oMfly bifdj, the two t!fm see 
mueli ihe s«fm Otirt. ^ •( 

tncB, end each ptceun U i1*i. 
lAetphotesrapK 

c«n many of m roreenibor 
ibe itenoeeepe «lwb used 1» 

■doro CM perlour of ouf gnnd* 

Viena. On fWu eaids 
meunad two ■Imeet 

IS flu as sAy 

tteee^rt' B(*t once flned in CM peoper slot sod iM lenm 
^ued befora our eyea, lo! (hen wea CM Taj Mahal or Nla^sfe 
Mb IBM 10 a siiqle picnroi noc two, e pmuR wtiB depih, 
i^ee dinwoalons - a aCeroscopic view. T>us device node use ol 
a oeeuUar feeiure of the vbuej spperetus pneeni in men, 
CDonK^ and venove oUwe meeimah, (vheaeby the two unagea 
CQ (he tMins ere cooibined in the bmn to i single pictuie. 
Our bnln cook in two ctuiie sepenue MS of visual seosettona, 
MS hoot eitiier eye. and fused the two im« a cingie ptciwre. 
Hew bthis denet 

We have eeted ihsc la leost verre k eatca CBe two nenes from 
ibeeyes CKdS eedi oUwr m Che dtlasisa. In ordinary vanabraise 
ell Che Abne pluogB s(ni|bl (hrougb Uos croaroede NoC h> ie 
nn; haH the Rbtee from each tura a right-tagk eoner. 
and go to Iheu om side of the brieii Che o(ta half cononue 
(Mb old peilu In this »«y che flhm fiom the right Mhee of. 
hocheyca pea to the right sideofthehnala. choeefroen Che left 
hahes of both eyes peas t« cM left aids of (he hrein. *niiss two 
Bagee of the came Alng era 'pOed up* in the tamo hrain aiM, 
and by liuk*uedcnCMd servous nudsaaines (be two Mlves 
ol the pleruN are foeed togedier. It a ibb luparpeeidon of cM 
ptetuKS from iM two eyes, almcal buc not quke idaeiket, ■Cn— 
they are fioie slighlly diffbrenc angles, iMl helps give us 
our itereoecopec vbioQ. our depth efftos. 

Ihleli of gnec impcrtancB lous in our use of eyes. We cu, 
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3H MAK AND THe vgftTBtRAtKS 

I| k» irue, dQ roueh w jwd^ din»ne« tnd s*«P» bui one 
M W* kao* how W» a COM Of » JheuW and ewn 

tMtK one «y« «*n Uh» mato t fdr »oe*s M10 lo from «. 

Boi if pm to sight of unhmfliw type* of oBjKB, otir al»Cr » 
eflinwo diiance bfsaks dowo, Eveo tha sifttpio ugk of ogBittg 
• TrieM’* cipreiw la » di* 6 uU one wJih bw one «y« epoa. 

TM« piH*AL eoDY. We hey*, eo lu. 190km only of o* 
MlMd evw. But« have piov(ow»ly noted the pneen* to eoW 
venebneet of a ihM the pl«ai. «ipw 4 m 

ibe midOte of ibc skull roof. ThU seams to have been an impwtin 

seeoe often in early venebftoes. TO a pflmliivB bottore d*<ue* 
hb food might ISe beoeath him. bm hl»o*en»i« wouW appeoecti 
from ihe top. . 

With the developmoK of 0 mofo active lift, bowew, the need 
ftr tiu* third eye bataune less, and by the Age of ReptHea 
venebrais bad functionally toet this eyestfuemre; evon in fcbe* 
a at tJcoosi never pfeeent to^. Soma Darts sun have a potaai 
wcompkw with tort and rwina. but it is a tiny KntottfO wbcb 
is btiried beneath the skin and caa ssemiftily ooly «» «» 
dlffmnco terweeo light and darkoeas. In otirseitm this old ^ 
is preiat as a an#U lUUked «d tody lying bmkd bmwean ^ 
bemisDhefea of the brain. Dcsorto, m the early days of acmfiSc 
teeciitotloe siMgsted that this was Ihe seat of the soak To-day 
we^miKii irn«tMed in glands of tottmal seaeuoc. *f 4 the 
eineaJ body is often referfed to es a wrucusD of this tc^ But 
M do not know of any deSoiw funcuon cf the pineal body, 
and this gwasbosilhte more foundation than that of Destarte*. 

TUB BAB 

Ttti axiiaNAt BA*. ThaenrrwrtihBojoaclcasnwto 
compteaity^nnrtteroaful inuMrtahcoof fUoctioD. We normally 
think of an ect as BA cMental flap of skin eontai^ng a Ouible 
type of mnilage, 0 svwtgre of somewhat dubious oroajwntal 
n]m This is boi the begltmlag of tho story, ftom the «iw« 
of this pfoysetlng strwtiuo tba© leads Inuuds a tube, at Che 
botloni of whkft ibere la a duo membtane, tbo eardnim. 

IHB Mit>DLa BAh. 'Mihin the eardrum >• as air^Ukd space 
uffmuvtol »r a protectivo shell of booe: this Is the atuUUo-tar 
CBvity Tius space connects with the tbrert by a soull tube <iSe 
eustaebiaa tube) by oeans of wlusb air pnasure losMe nay be 
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hep< lo «guflibciuni wicb cx(«m«I pr««sure m iluit Uw dcltean 
ordnioi nuiy not This^ncMviO’coouinsa ««y iciiporust 
ftt cf mcOMttms > the cbree 4u4icc<y owkto, «r ‘benelMs’. 
TlMce 4r« MTfiwd iM ‘huneMT*, ’ajrril', «nd 'fisnip* (nailew. 
inats. end st^eaX (>oca ditlr feoeied mwnWiaM in ch«K 
inptaiMAti. Tbo ocacta ue amnied in u aniQiiaied seriv, 
TlH nanfaer » atiAcOed lo Cbe MfdTun; tHe «nvj e allodnd 
to Or ifiim «n 0 of (M hojamot ond, on (bo ether sioci lo Or 
edmin; ibe bectotn of iho iiimjp ts Amnod cnio »n cperani 
R (be Hdo of the bniMeee, ihnM^ whkb it eemee bite coo- 
tMwoo wiih Che ieCeenei aiscfaeaias of the eer OWuiaeO below. 
Theae little bonce pack up (he aaund wiwa ceu^ by the ev> 
dAoe, empUiy Ui^ ind mnsMi ihem lo the inieonel eeir; 
ihalr hiAcOen, lotether with ihai of ihe Onim, is nOwr coon 
C onUe lo Ori ot (be souod em of e phooocnph. 

IIr tniddle eif osvity is in Intpcnent roflen for bartai; 
but iihaeiu dnwbeofcs. Om boeterii bevemcM tiwovlty 
by way of (he tube itocQ the ihreei. ihey h«t« found 3 beftwnfully 
isolated Keven for prowih, loAemnuione of the nIJdleear ir 
CB ieoMA, pirtkulafly In eblUm. Moreover, Mind this cavity 
IN connected iir spaces lo the oRsiold repen of ibe skufl; iM 
Is^fsatiois sprttdiop Inside this bone ua a« ealy paiofiu 
bw dilBcuii end dmperous lo deal with. 

THc 1 NTfiR NAL lAi. Bot si| cbB svwteias SO Ibr oeoiideRd 
•N only Mceesones for sound receplion: tbe rsat sense ortso. 
Ur funiSeoRniel ear sirushira, Iks deeper MIL Buried inasde (be 
iViroework of the tnlncaee, below sad at ibe sidt of tbe batt 

Or bnin, Ue ibe eavittes of tbe intenRi ear. H«r tbei« e 
sfuatod a douMe aeries of Jideid*6Ued acs and eansls, sw* 
nuoded by boas. In the eenue of ib« tec of svtRtuns is • 
msMled sac. Above, this conneou with a second sae frw whlcb ' 
qiritf eeveoJ s«ou«irailar canats mentlooed later Below, li 
conreco with a lot)| sinsslun wUeh ooUs up like a —»n sM 
*Mib 1%^ and ■ baJt lures - tbecochlai (tpinl). Wa have noted 
ihu Ihe bottom of ihe sitrrvp Iks la a snsUI epeunf in Ur 
. brsineese. The oirswib kads Oirealy to Or Uauid^Ued sp«« 
ef (he Mterrtal ear, and to vibraiioai eraninOtied by Ur 
Cnm tba eardrum may set up vibreooos U Omr Uqulde. Aa 
iMse watery vibrauera cnv»i up Ur coil cf Or cochlea, ihey 
SIS recorded by (ley, delioats, lulriike aadinia cf sensory esfis, 
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uidc*D4li. But •*<*) fien ilwc is one suikioR difTereoco 
tor IM eoehkn, CM pankuler orvio (or hckrtoi. is steac. 
Ffib c«n be«r buc Mar cofUMniive*)' pMriy, )t »oul<t seen 
Wvor vibracicss csji cwh tbs ear oi0> iT ktoai enouih lo m 
up viMnkm vrtOtin tM sicull «f tMaoainslind, niom, iaibs 
ar HiTniiff Buc. oo ihs ocher hand. iM mectunierv for cbe 
rMoniios of taimrT^m ajtd equiUirture us h«hly Jewioped 
i> tUies *Hs thU hath ean let him Mr* it appreprien for a 
can; 'He ihit hath e«n let him bakncs* would M a otorb 
Mpfoprai* ■dntoehkin Tot • Ml. In alnwei avery flsb tbo sacs 
ad »ni<isoi^ caoals are as wdl d«v«loped la in a ntaik 
Tlik k. a pflon» not tmrsasonabk. We Dave noted ibat •cferk)' 
j a pnir^ry chaneteristlc of bocUwned antnuils, aad, Alt. 
tKtuis^ movoned. daUc a ie icRistradoo of nveclen aod baluxa 
b a prinw nsceesliy. Smell, tasce, aad ai|hi caU a Aeh <€ 
eueide ^ ^ poeiitoB is 

iteivsrtd. 

In'peasins wo my nottcs chat soma ol Ihe oUeu of known 
MTUOfaiee. encQ a* CepMlavr, pkcuisd Iji Che fim chapua 
CP ll\ have buc iwo eaoab. as have cheer me dirsot d^ 
eaackfiu. (to Itviog laswaye. Tbse aneiani sfuaKI* 
tan lo Dave kept senenlly co cM boctoo o( (be scream and 
ponds; tbay needed to know fore and aft. laf) aod r<iDi. Me 
oet up and down; and easab svere needed but for Cwo or three 
dlKOieoa W« Da\« chres eaoab and hvs. obviotialy. b a ihrea- 
disiaaslonal worM. Ji would M inttesecinc to ksew what one 
of iMe old (wm would ba«s had In lha way of feooeCB 
idols - if theaa sblrBab oouU have theufht at alii Perbape 
ibsy lived In a two-dimensional world of a siofle ptme; Co sa 
Cefiftokifit, ix stay ba chai tba idea oT a third dl* 
wcaM Mvo Deer as [mposaible of ww w ion as a 
Bounb dJnwMoo b to us. 

WATea*>BBtsuai okoakb in pishcs. SUH calUnd of etir 
r^Cfvm, we easy ntMCioo a sinh seTHa which they 
but of wtikh we have so mcc left as ah, Down each 
.lids e( a fbh'e body (and ofuo weO eiemoiailrel by tbs acabe) 
Ik a amall eaoail, the lateral-line caoal. open to the aorfaco of 
Uo body and whh sensory celb dkwly eoonecced whb * 
iM bfiin. Rumfati forwaid, ibeso eanab epcad out in an 
Abotato Mtcam ow tbe Ash'i head. Tb9 are obviotsly 
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tfc gae b4bo aupned by ftiioo oT me toicfal ar ic 
ite tRMs eaMyo^ r« k oaalwi tb* cvama o fwoed w 

the skin indoaftrl*»ii^*bba'be«4. 

KSAXMO JH WlIMJTtVl i,*»0 AWOAW. Tbft e«, ib«. I* 

jwvmnly 4 bdk«i« «id ■ooKdevtewd a sab w« 0*^ 

’^It waksped ■ bte. -nm tus6m oT cbe w ead the 
2m RiiUd w tkoe tea b>« atead bn IMc >a ite tee* 
c**jtioo e/ amfc~. ba d* kart* appa^ta «^- 

pxa a «ewMa mte <d <taw4, «*e bT wbidi tea beeo 

briefly (owdMri Dpm b cater <teo«**- 
OiKc scnebciia «aae adMR, teomt w a oow jMMi 
Ak «ibrPtepw «« Ma* W »d scmms type ate 
(tefmg a dy*wte sa op ba tek v«»aw> te |te 

skull «Wd) abte ewUe a M oob to tev in Mlike 
IkiMtft Ite bbte mscteaa a i te«e bewo^d heavlb' rmn 
caber ocvw tysM te eMract M aapli^ device vrtucb 

can lecerie ate vasaM ak •«<* frea ite lerfbee cd the bate 

«e d* «>mal cw. Wte tte dte* tee iiBe. tte ftrt om 































MAN AND THt VBRTI»*ATgS 
tbA hyoiMcrfJWaf, wttidi prop* ihe »»*« Joinl«« »J*«* . 
Mtncue. WMi iha isvptopmew of • »oW Mt*chment oT *kuU 
Afid iipp«r >w, »b® hyoeaifidflwtaf ’oai o( 4 job. Bui » 
lu do*e b»d« eho tp4rwk And lOe dov«h>praB eArdruis, 4o4 
to inn« tod ww iiitcbed w ibe br»l«*s« jwt outsid* of itic 
incxr^ ttpoti. Oaly • *hift 1" peoUen, tbc 
of Uw euw «nd (0 iho drtm. Md «be *iewlopm«i« of a bot* at 
la base lo kt li w»<cb “'*5' b«04ih. «nd It •« abl«, 

to d* oe- r*s« of i 9tapM, w opertte « » uanamlttln* dw* 
te <am »Ouid WA9« from dnim lo inicnal «4r, Tha carbons 
tt chs ontv ons prewni <o amphibiu*. nptik*. &i>d bud*. 

TH* 8*4 OP MAMMAL*. In ow o-n Aivwston W4 bw * 
ftmher skbontwn of tbc awlitecy *cccf»oeA. A pw^scilj* 
earCoU is a pe»U4r mamsttliw ckyelofxncnt wMeh townlty 
MVS* • ussftil ftinaion lo aathoriB* wwd *#*«• lato il» sw. 
In most wMfftmh sirwuw i» fctdy eno'^bk, bgt lo mo. 
Nbik the owscka for ibk motion art Mill presetH. ooly a hw 
cnvisd monab haws Ok po«f of flaj^«n« iheif *« Ito Ok 
MI ficadoo of ihdr frkods Tko MiptmOr pouiwd eat iMumss 
lu rounded b«OM pooaW, bur a kuk <w- 

biAiuit niibbto at the W iDarwia** tubwoW • tW* to 
moteaeot Ok oriciul Op< ^ , . 

toibemanwal-ltoo fspii5« t>M*o *« dsvtk>pw« a o« «w 
of B» ioot. aod iho bene* ttuadcaia amJ artisulaf) wftkh 
fom^ the oU afifcubiioo beaween Otnil and lawa tocaoie nay 
Wd ibsn «*ele» Bw lbs *af^n«fl to Ok« form lay okas » 
ihe aw JoiBt, atsd IM supes no cwt to it and tooebtd Ok 
boDca vAfch pKde tw the joiai. in tnacmiAli these oM k* ooo» 

been tak« ovar to coeBpWo Ok daio of — 


wo hav®. i" ibe*B acceKory Beanng o»*aca. ona of •» loest 
inier»Uv «acnpl«of€bAn>eoffuB«3oo w bo touad a w 
■nlBKl. Tbecavitiei of U» out« and lolddlssor were erin^y 
«8the*p.i»c)e) part ofUKrtih Waaehinpappararu*. Tl»rnall^ 
and ibc«9 m to rspiDK and low for«. part U iBo 
tppaniQSi ibc old jaw 36tot of e«f t«»toB be* 
of Iho oKfcte of our n»WdB oar. The lupa was, in bta, a 
Pfop for ihe« old iawfc fl« ^ •«* >»P** 

Sii (amon* Uk i»ka* fisbos) part of ihe p^bk ^n-tar 
strucidM' BreatUoj w»n* have be«rao eaitoi orpaos and 


THBHUHANBOOr , 

itei bearing funecioa of ihew ^tmccum has 

^ao^sd radiesUy; bui ihotr wfcniiO’ a iwfBWafcabte ihrwi^Knt 
Nuure seldea n4k£s new onw. M «h« d seldorg suweful 
•od b wle<H aiKabopiDBuielM tiAifituras to All imw oMda 


CHAPTER II 


The Hiuflan Body - continued 

Internal Organs: Digestive Respiraioiy, 
Excretory, Reproductive, Qtculaiory, 
Endocrine 


Whin i>>* imny-cdlcd animab tppwred la the wo»td, 
one of iM MTIMSI proceees of diO^ntucion wfikb ihey under- 
««nt WM, »« Mnve. a ajvWon of labour by (be prodiMiion oT 
(WO hyta W (he body - an iroer and o«wt layer. This (ype of 
ameniie i«y ** aa*** «>-<*» •i' ^ coeleniereMe, mh •» 
yjMkha. it» vKtooTm, and eoni polyps, and ts a siaie 
which )« pasaed ihreupR in tire individMl devtlopmeni of every 
hkher afuioal. lo a coetenteraie Ihe ouier of the iwo ecH layers 
b concerned with iha animal's nlacion to (he ovulde world - 
prouflien and nTonnailon. Ihee funcilons. srved lo-day by 
(he skin at>d otfvous syoieoi, «tre (Uscvasod Irt ibe (au eiiapier. 
Tbe iw>er layer el cells» eeneemed wiih iha aaimars own aJTaifi, 
the ftourWfflien of (he «lb oCihe body, tbe lakin* offbod. (he 
dteyosaJ of •*« maders. aod tbe reprodwtlnr* of i» kod, 
U u with of^ns whteb seoo theae and rebiol fendiona tt (ha 
oiudi loere Nghly orprhsd buman body that we proeoee to 
deal In (be preeeni cbap(er. 

btOeSTIVe SYITEH 

EiUfta ta (be nioat obylo(t9 farKdon undenakcn by the (AtemaJ 
cell layer ^a sunple anicoaL In a coral polyp (he inilde of (he 
body b socially a sircipte sac with but oiwopeoini- Pood eniera 
(he »c (Ms erlAce. b didexcd by the esik licunf thb pouch, 
lind waste rMterial is cau out threoaR (he sinw opmlns. In 
iMM bilaisnl aniroAts, however, a sacAnd opening apowi. and 
tboaebccen^aiubewlthamovthatUterrerK end and an anas 
u the oth». Such fona have laid down (he basic pattera for 
tbe dipstive sysiesn of any birhcr animal. 

The hujiwn dlpesilve titet bods a hard bfc. K 4 In almcei 
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MBiioviJ uMv kod w« nblea It to rougb imuntfL It must take 
^ jyp^ 0f Ati«« pMs» t« «S‘«r it. rron beer 10 teJUJMN 
frcni pofcam t» tplaeofa. tod u kut aiuoipt lo turn m iuo ■ 
Bsid <itbrth fTip be into tbo eiraiJeiiofl lot the nourUi* 

0K0( of oor bodice. Id In «eA its virioui pens must itoitn 
(he tbod, tfMt it oechnicail}' eed cbencDlty. store it. render 
the useble ponwos fluid aod sbeotb tbeen, end set r(d ed (he 
wMie meitfUL For theea teds m beve e veHed end cornplf 
MKd systea of foeehefiiems. 

foop MATihiALs. SiDCe ouch of (he wort of the fut eo» 
^ of dmicel laetmeoi of food necentk «« smr briefly 
consider the oerure of Ibcee meceriels et ihfe potnc. 

Wucf is. of eoune. e mejor seed of (be body bui s«sb en 
'obvloiu ooo ibei we leod lo overtook iu vital Importmce as e 
’food’ in (he broad MAse of that com. Sdreple saJ(s. loo. aie 
to oainteiD coovoatiiod of (he blood aod are («ew 
ury asifiibeaeBarc«khicn.pMepharui,tOd«ie,endiroaeso< 
poirtda. focibeua of (he cisewce. Hoe«ve. (tieeoOiAtsfteededare 
very sfufl B3 btdi. and most such sella ue Mdily ateorbod. 

Abo vitally in^ortacu btu neoded ooly io titf ouaMicks ere 
(be vitunios. Ilicee subotancee are worthy of a vtfume by 
(hfnisctvm if io detail shaO oieiely Ikt the nme 

tatfonaot once, aoene of tbelr sourcea. and a fow obvieue 
cwtdKlow MO^ied wih (Mr pwecoc e or atesnee; Viuvin 
A’ nirriHQ- ferprofier rewib aod develepOMt: abundenib 
er^ and us Myvim, m ^ orrou. Vuamin B. 
indodiog e ousiber of related subrtaneea: ibeir absence may 
ttiw diserdm of digeech* asd nervous syeiems. (be 
dwacUrisiK -ihTPi** berfberi and pella^ or even deeUi; 
(h'is convtex of subitanees msiy be repnaenied ia a wtecy of 
foods. Irdudsr* many freeh vegetablA xmi. Over, and eggi 
Vitasno C: a decency eoey eaoek scurvy cc fouhy eondiiioot 
of the akekiMi vegeMbUa. clcrus juices, and (he proeak 
loiMio ere ^)od %vam. Vltuu D: lack of It stay caose 
rWxts in (he young and reauh in adults in nleted fragile and 
loft eofldIcloiM of the bonce and leeih; In foods it e lacsc 
abundani in IWi oSa, as (bat of cba cod’s Ihw. aod eapesvR 

(0 (unllght caused producuon of this vitaroin in the akin. 
Vhamla B: neceaeary for proper eexual coodidnui leuwesand 
whole wheat are go<^ aowreee. 
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All M lavumH, ho*r«<, *r* either i^Uy 
ffriauw tn vmnWi ^ nwJa AmDeal pfobtow di^wn 
havfl » M wi* il« W 

ihe vwi bulk of ae »oli<l lo«>d 4 - cacbobydw**. hs, and 

'**tbeMrbobydfVcB att nintlvaly w^Ib combWaitoriJ e# tM 
cwboii, hydrofcn, and ow*: <**»»««* $™ 
which ihey an found an a» *u^ and tUtOm. LiuJe 

wgrt upon d»m »pp«« »o l» nec*s»y WfW dK>^^ 

doMv into aktph »*««, when the, 4 « No<lily 
chs blood suwo tftd b«oaie an uopOfUfii eouw* « 

**11? abo. iyp*a^y« oomWaaiiona of the eoffle Oi^ 
ehneou. Their cbwwal wfwiy". “ »«• wnp^ 

thaa ihai of ihe catbohydf»«a* and u s appaewUy a rai»^ 

awfo dJffiaOc P»o«» to bmfc them do« “!® 

BioiDle «s»ooih to be ataorWd. Fau are Itoauently send la ine 
body as raa« fuel wpoUo; Uw 

poehjoo of the body cells 10 a *reaief oaieiu ehan caiho^^i^ 

Mo»i eomm of fcod nwiertala a»e 0»e pcowne, poftwalafly 

rtusdoftt in meal and oite usUnal foods. Proeew wiain 
aHrbaen la addiOon to the ihiee ubiqwioeB of*Bwc ©teni^ 
*aftd fraaueaily »all amouaB of oiber elawms as wU. They 
are of imt* imponanee to U* body, ones pfo««« a 
cRBt Moponkeo of ibe mwnais lo the colls iheensefvas aod 
Iw be^tienUy rooowod Preteiai, hov^ver. are 
hi^ eonpUcaod aseteeulai whkh nay 

aiSS. Ther m*m bo bwkeei do« loio uoail 
• Ibey can be iak« into the be^, aod **“ 

-g ilu oicet dificuft one encoontered lo the intreUra* 

“ impoeuiKe m the breaJcinpdowo of o»*aiw 
lA the gw areonaynw, «f dJgesUre&nnenes, wtwh are produced 
bv ibe cells id wnow pans of the digoMve aysien. Tjw are 
Zaa^ onaalc oorepoun* wWt*. alOsou^ seeewd lo ee^ 
gpwuBB. hare a pow«M iKiioo in ireUadai or epoeding « 
ehdBkal rrectkins involred lo aigeetlon and are ihw* the 
catatofT of sehaiaaeei Ij*©*** to th* obeenisi as caalyaa. 

THt BOOTH AHD JAWS, hUn may m fth ^ or bi^ 
made macHioeiy for CM proaireiaeaioffioodandibe weiagea 


JO 


TX9 HUMAN lOCV 
■a fB m9ctiante«3 crwcmane, ha\ in meet ajuntelt this Junetten B 
otfformcd ^ u»««ied wnie* 

llie Ketb u>i «ere. in our OMeston. CM soW nNAn 
of Hsmitt aoJfl o< •«»*4** ^ JrjrMft rype ot feofl 

M^remeni has bw *»xaitrt *Mh i jedocw Che pm-er 
of 0 »»e iinKwm*. they tn lUU of r«« 
ttw of Mn B ft>e4 u> tM »kull: the Jotter jaw soves ffeel)’ upeo 
II br pew ioW# *t IM bt< end by its mevwnmc tbe laih 
ue bnNVht iote pley^ 

The jtvt we, of cocm, put W ou* iW*ei*i jyM*" si»d ut 
disGls^ eJsBWOcie. They «« thtenl in our «»ly verwOmte 
•Mcecon* in ihoee forms the iouke of lArpe or betd objeos of 
food WK sn BwestibiLty. Pood could only be pumped in by 
dmiM Mter tbmii«b the pUK or by Um eeuioB-w of Inwd 
otntM or w4tu by the teuton of c«le - tiny heBliW mo^bk 
e rr-r r- of the eeib lUtfec tbe mouth end tbroai of our arty 
•ncetcon. The ovolutiOfi of biiiw J»*« muked t mejor suie ia 
TO tebraie evohftleo. 

cetotN. -Jaws wouM be, lo ■ecmi, tteerty 
—^ without ch« deveJopowot of teeth. The« ue melb' tUft 
urwura. but Uw *t«»> inUcBately «lebrf to dtgertve fuoctioM 
(bat (bey mey be coMtdered Mr, ‘Rm maio baiJK oT a tooth s 
rented or datiM. * reirly bud. white subouiw. TM expeeed 
Dui e eovered by * thin Jeyer of aluny eeameJ. WiihiB the tooth 
hi DulP eevicy wTueh comeias smeJI Wood veeaeis, and <u *e 
RoJiR in the dentet J thtiD aenaltivB oerm Roots at the 
KHtom enehor the teetb In the jaws, the unkn Wni iM<d by 
as outee coedn# of • bonelike meienal csJJed esmenu 

Tieth *«c, of course, absent in tbe oWeei ;awteet vertebreiu. 

Tto take that ortdia front analJ pobced smiOtirtB ftund ell • 
over the tkin ofa ahartend ftpund frsfluentJy on thewribceoi 
Bcoy pkere end ecalee in pmuteve flabee. The** arpert&ai 
deocfcta (’(ootbleu*) an in atfuenue very bmllif to (ee<b, 
Mvffii i root aod hoDow pulp wvvty, a aslnponlofl of 
•ltd ufuaJly a dtiny aoafneJ^ke aurface cetcrOtf. PiwntabJy 
mth tiOR Ibotn dwtldes whkh lay (wer tbe dcvetopioi Jawa 
•1 the raupn of the mouCb. . 

HUMAN lUTH- In man tMee aw ihlny-tao teeth, upt « 
eecb jaw half. The front two are rttber ctu i i i l 4tfca ainieajtR, 
the ihcbtn. Wuc «snes (he canioe or ‘do*4ecth’. Thd B a 





AND laa VB«Te»«AT«J 

(tout, ro^jndod tooOi oT Simple 

VtMoi which 'at our enceeton «es 
itmip end pointed tor biiin* purpom 
and projeaed beyond (be pEMnl level 
of tl» oOiCf UBth. BeheM ibe anine 
if« 1*0 preitMlecs (ihe 'biaapidt' of 
• ^be deaiW), w«B some ehewmt power. 

and bebiod these apeio. the ihree lane 
ariMerSttheinelsrUBih. 

Ibeee a» tiw teeth which we have ei an adult. In « ba^. 
hoover. il« front part eifih* set haft Pfedeceeeora, 'b® "«Tk. 
or daddMos lasd*. constewd of laoaen, a and nulk 

ntrfara' In the ptaec of (be adull leWKlars. Bw at about (he 
aae of (i> t)» am twlafl *»«" >*h*(»d the nuO; oieliii, 
aiMl m (he «a few ymn tbeflni *< diad-aJ^ drops ow and 
11 cwlieed br oot eeeood >M of (eesh - wir last, e« for such 
fcroeiftct pihttKulw as our Oentel rriendi can pw^ for ua 
PDiHiiivt MKmioM, A Ion# and conpltcated hiitoiy liei 
beUod these «tn of ours. In asbatk or any ^ncrtbad fish the 
tMh won all sharp and poanwd; only irt a few cypea beta* CBe 
oaniaJ mpedid any cbe-ini power develofr P** 

mewd, tor sefarti (he fbod and bHin* HOff 5 H *« (hen swaJlowed, 

•Ml itK eniMl's lruer«1 cnana had to do the rwt No» only 
,n hrts boi in many Kps^les User* developed as a ^cute 
for (he chewtoi po«r of (he leeih e 'paard ' flited with saonas 

Of imvel b» which food cooM be around wp, 

•fteOi were «sewdtn*iy numwo** lo sUft whiw Instead of • 
niuy eitbc «h in each ^ half, ihert ri*y be several deaea 
(M even sevorat hundred) In place at once (n a fuh or repule. 
Ponber, most lower sartebratee have t» oeed of deittista, no 
worry a* to (he dossruotion of a tooth. For lO (hem loMb 

repl^riieni cen »o on urfrfruidy, B«a(h each tooth on d» 

edpe of a d«rt !*• nunwrouo often develeptop to iwlaca tt 
continually. ^ , 

UAyMAk TParM. Tbk praanl sluiaoon - (he pneoKe of 
■Inaosi hmltless siopls teeth and (hair replaeefoeot - seems to 

hav« cenunuad in ow ©m» case ontll (ha staje of ibc awmiMl- 

like repiilea. In (beso and the priaUiive loajwoale (bare ocetmed 
% fR«i ehante m dotal apparatus > the dtirerentietJon of 
strueiwre aed ftncsJefB in teaah aod (he reduccioo to the number 


of nfUMOteAB. By Um tUge of ihc oUnt InmMMjogpflMcM 
ptoCBAfU oNJiWDAif ther» hod been nwbed i type *iU3 but 
forty^bur uech. divhSed loio cbe Ceur kMa pnaesi in our o»s 
BMuth. llMrowore mea, howover, three iodeec leeth ntberitan 
two: ibe contaof \vere looi ood powerl\il pieicuif nruouRO: 
ibcR iwN four premolor teali» not wo: aM (M niolan wot 
roihef tborp-cuped toeCQ with little fried ing pom. Lt ilae 
fonM, too, Cbe oHginol ftee (uccecsioa of noth ted bevt 
ebendooed; lo Obnoet every ease other mommab, Lira ourseh^ 
bare ooly tw« secs of teeth/mUk* ood pemtooeDi dewieiem. 

Beyond this stefe ibo evaluiioe of cbe KMh went od eloni 
diflareat bpea ut vertous mamtml gretipe. for aurtipJe, CK 
beftiveres teiMlcd lo etabonue cbe«r cheek teetb into a povWul 
irittdbf teuery for (be cbe*in| of vegeteblo feed, end Acat 
teeth are ofleo redcKeil • tbe pure ileeb-etinrs, as gnu, bare 
biUni end slicinf and Lave redwed Uisr 

grlflden alrewt to the vMiahinf>poin>. 

Tsets : K p aiM *T6a, Xian aiwl his prsTUie reiauree, wnb • 
sdxed diet, tere coraprooHod beawm theae two types of 
adeptnitona Wo have retaiaed our front teeth, except itet we 
bare lest oae indsor b each jaw half: the eaiune has com 
down to the prepenioitt of the ether teeth but has nuired « 
siout root: two ^ the fbur preenalar teeth hare been loat, with 
Che effect of shorteniaf the tooth row; (hi nolan aresbil preieM 
and reederatal)' well developed, vdth four rounded ou^ and 
hare a ter d^ree of osefuheei in ebewinf. The reducUoe lo 
iba lood) row apperuUy began vreU beck anoof our trbonul 
arweaton, for even in (ho OM World swakeyi the looU doion 
bad been redwsd to euc Uurty^wo insieod of cbe orifitet 
forty-Tots. Ihls reduoion in the nuabec of teeeta a reey probetdy 
aawfaiird whb tbe edtiy develesmeni of the ure of tbe teeds' 
aa Kireweiy feediof organs in ccireato. 

Pertepe the redueilon In tooth repleeorneot niay bare been a 
uteful edaptetloA in our early mamrealian aneeeiors. But icNlay, 
eaour vlilu to the denclsi, whan we cry with anguish toaaJvafa 
a badly battered looth toi a bU sure » aMa befbre it 
far erer, we may wish that wa srere h^py and carefree 6sh(B cr 
nptika whkfi could (each «dih b^iiolty, knowCof ihai in 
a few days new aetd slunins succarsors arise to nplwe 
thcea kea. 


m WAN AMD TRI VBRTBKBAtSI 

lb* radittOcn proem H rtiO tom* os. H *ouU mm. In 
nodem »«*• of imn che Uti moan, ibe vitelo® wch. tmiaDy 

S Miy D 4duli lif*> we erowM Iom ib« too«& row mU) 

•ly tno 0*u»l3y function but Huto, Pwb4(» In * hundred 
efiouiend yws or to (bey dlMpiMAr «ltotr>hcr. 

Hu evoJwUo" couoai EvohjtlooRfy prwonee hevo !»« on fef 

mnny ftgndredr of millto"* of yewe. A few creoture* tatm to 
ha^ furvJwd tor ton* pertodi of umo wlUveui unOertcMi 
much modlfcotlon, but In am lypm CM fmil cMOrt ifmn 
iMi ihere Me been ■ tmdMl but eoniinuota procw of <Mn«e- 
W« hoM BO rmon to think tMt tMeh preceim Mve eemd to 
oeonw or Au mwi to on meotlon to iho imral rule. Men 
«uai cendewo to evolve ifW eUni* not only In Mul 
ctencicre but elto In other riepecu. end et eono time In the 
hr^Mtem future there may come to bo eom type of emwre 
lu ebove t» ihei will )ook beck upon Me eurleue hunwn 
lorebetre e* *o look tiown upon ov Wni«n eouilne, 
THiTONaue. Thto iirueiure, lylni wtihin the nouA. o 
mueh ler»r Ihen wo twolty lrnt«lne» ter tt to mereb' the Up of 
ti wDtoh oftlinemy m I'e'J «* 

el tbo Able note Ihe coaimt between the vnelt iKln<eeind Up 
Asd the nwb urteriyini pert of ibl» etfwiure). lie 
rMKtIene lie verted, lit rou^ Up la « urefU Ikkini prpen (Ae 
cot hea e mu* beiur roap): tM uim budi ere minly Joceied 
00 lu bKk Mrfeco: U move* the food ebotii durini dMwtni: 
and (eeeeeieliy Imperunc for the In Ani) it to «o eifbctlve Mi*in« 
orien. TMm « w owtebto tonpue In e lypleel fieh; vre he%e 
dnolepod It from lome of the reeteine of (ho eld cUhbreeAlns 
opporetua. end lome of Um old dllber ikekUU eHnenci vt 
embedded to tu beae. 

In the mouA, iw. we the numwoui tPlivify iienw, vmf« 
Mcreiiona ere of uMnot only tneoTienini the food buc A itiriinp 
lu dionial ireeimwit They eontun tn ea^tno which corn- 
wnm iM dtieaUon of iut*y food, 

Hm fMd. pP0in« beck throuph (be pMrynx. the eevJiy of iM 
amtu coma the ompheru*. • toni. “>««b ^ 

wem of cocireeucri In ita eetli. pwm ’he food on down to 
Uwstcnwch. 

Tu* jTOHACk. TM upper pontfUredHeeuve cract Ja mainly 
eoocened *itb the Intake of food; ibe mole difettive praeae* 
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nuoiftain (VMIKWIC MtlM M Ml vh< Mr 114 <tuw »»«•»« bot ««g^«M*ii' 

IMI aofv L<b« »ilMr fM*Nn •TlK* maiMum n hor'i 

raM. ir* Mllh'AWMIMi f»r ■*• MMKl »*l| ■> • pm’ iM ihuil 

*»it »»»^ ir»WM«L ThM «WIM*«, blUtMri»M4 IP 4i« Piiif A<r««, i<*»j 

l> (Ml klfk |HM*»f«Mi MWIMf AMrWlP^IxiMn «f Nlls<ril N«- 


A*Mni*w |ir*A«» Mb iMn 
EMMli.bPin 

■M «M «*Ui■ !•* diM4n M 1 * 1 *' 
l»M fbr* AM MMMiM Hi lb) Mil* 

of iC) bKMU wl tM Coa«o 

CaMM fbi iM Ma ••» Ww OHn'MI 
•km aoNw. IM •Ainkt Ik or* *lrHlk> 
iM ^rif) iTba ybMoiikpb i) f/on 
I rimiiDM bMua Hi iM Awwieoa M«> 
•M« of Milaril Hatan. Nkw y»'k | 


!•« ra>A 4 «lv(K ar AiOikncaA Vito 
M»a'' TU -Maitra'OtB'** taimol H ib* 
only MiMar af kb AfiMma arbitfikM 
fimHr camaiati ka faowl Ibm. Il l> 
CbA'aOia'tfM br la »aait*r ‘Horaa*. 
•IbcA iMllf) • aiaiM) »•«> CM MMli 
• a** Md tnd • fertcJ hoMT ihcaik 
wpiKb ■ iM aaiUMbr i^ioirofk 
coancw HoaVofb ZoakiiwISMWi 
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T« Qf TM a>nUM nr mM A wm »f rh#i«U4«K»c< «6 

AMMrKitv m it iCfywt i‘»iMifci*«r» ai xrwM mmm W tK« m' V»H* 

i«l>, •»*(«. 74 tullM Ms-Mpad <» 4 »*»i«>w yitt ••• hiU pwaflC. twrr Htt’. 
MHrWrlkl'lMtMMri In** M«*l«w k/ tMOrMlM 
MM K •!*» Ml»| M««* £«i*tr laK ixfiu TtM mm IMWri m 
rWMr iaavr rOM. wMMr TN riiiT fr«vn kin 11111 (e>M «4 •«» 

Uia4>«*Mi2. vMMi Mil praMmly fir*# (MM (P»M«iri«MM«riMr 

Nm Vvrk ZmI»|ImI toclMf J . . 


TBI ttl*. «lU«Wl 
iBIMHn Mat IM IM BtMl 
■MMM aMM af an;t 
kBBMi Mar. N fiMM Man 
atif iMb SMBia M< 4 baM a 
*»">f(» taiMa •MB a Mb 
10 iM animal Haatrer, h 
•«» abaiBMru la fiaraM la 
M Ka A|a.Tlta aama iiM* 
ft*M Trora «M fad ihai «to 
Mu tamalat (•( fra« l«H)i 
MtMpMtU <F>«naartaral 
MCMrM k lir^.0K>- 
iMtaaai aawnaav nax Mm> 
aOM cf Nawnl Hetary, 
Ckteijaj 




































ofiMai awi**** iNb 

mMMM mat HsM. IM •»■ 
M •'>>>• rri>4 «•». Dm ho* 
M(iul uli. '•tim «anw«W« 
M ibti «( • T>» r«m 

•MMI U |})« AnW W MA MMt**. 

iHoMaraif'«««”*' ^***’ 
iaeUwlKewy) 
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AWMK onam Ik lb 
(««*• in bwl lb 



IM "«MI 
ktubk, ■•Mih’ tnk^ 

M «iidl«00>«V A ■ )Wti A 

•lfM«| MMW. U«| 
Iko* fMUT 

•MiAi J nn rr»« »f> 
iAaK llkd nrihoni* 
If rMi a nHifkl k> C.*(nB 

L‘r,“r'^j«sa 

»r n«(mw HiH«>r. Oih 
MH< 
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TH* mM* P*"P m iMiw Mnauia, h •rSMcH 

AmMo* »rl^. Ju nnka Imv 4* ■W Oy; mmm. in—OJlo. iWiltMiii 
(M imuhm v^tJMd tivUM tM aiyp*»4M«. IM rM«i (Wni niwMMd m 
M oribiMwJMruoM. Mm 

IM Up 4WMIM. u M Ml MtMU ^>0A «itllP IM; «<• 

■pawiMM.lML;. aM ■UMwHnuaMastai-MKBiaiM^AMif 
UfWM amMIlMv *• !•« UlpiniM m • fUM toatt Awnas Iw*b lAWMv 
IM M fuUiw rer« ( 9 kpm>> 
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!• ihg nftn MfiMo II' • -I .'MV ^ 11 .. n (ll^T 

■fMl (Ml til MnirMl »ll> IM r«4ciin«-i .. -I f\„ ki 

M ij(( ^ i>lna:-| iSmiK IM >'«'% Ik CiMnp>rg 9 H 10 me .K vt 
I l^a)***'*!** In ^vgi^ij' «>« '-ii» i>ii*ij .i'.,.„ ^ 
.. i. *'^^ af iKii o<1«>om"iiii~'I*'i« oil* 

>-i Ki l>.•ll•*lr ii^x) tiini •!> I ^MuciK'n «fiKii4i» U |r«(i (Ml 

,«•« • f<>r~«i i< «>i>>|i'| Kt( «>«y ai'ifti I Bt»> la ih« 

II Vff/’ Uli in< lifii/iniiie St t •wlr.i le • lUW fiOld> NMtiM ID ih* 
^ ih« niMih, • ui"iij i«in| *!•« AbMm 

Oil D*! <»V'l*ir MgioM J I 


i» ntu. (uoirr. Aa wiMMCMMt «f • iJ^be w m 
tf tM niMto «< • Wf la cm W(»m la Su 
PrtiNH Munav HiroM J. Ca«MiaO 









































e,i t>> i.x tpM »'• rr»* rruMMU) miKodi, 

I- iKgffrit (Ff 0>ro»rArnu. i)w 'Ml •»• •< liMA M Dr«»a, 
.Ki>r Krrx^ Soul^ *l‘'^ iVO'** WlW t OC l C IMMJ «m 
.. -v'.'li i« <■>»■> *ar««tM 

‘ ii*'*'! ii.tuaiM 11 1*4 apf* ^ lutd Vw^n rwcn4 i* iNi 

—oj.. .> on rtiMiM o< »tfuK t»« S'• MIAr rwiar«. AlMII 
•« Fn^'•'ed ikuH ht’. (h( Mull.»(CO«ri«.lM( tlMft tlMip-KU, 
I "<• 'iJ0« *04 nii«n| laeix. «k«» IW ;**vM u 

igiie.^ Mueofs of NteuAl Haior^nO* VOri, 

I.'iog'* «ellm« 0 . ttm 0*4. ^MMarwri 








Sle«>»iMMa«f(l>»ftyjl«l(k< L 

J IWfiif*. iWflw a« 

Mill COT liM. NecMirvBliaA*MbMK(iic»1. N«*at« MKV MUkcutflftdi. 
rZdv %«b eonwAvtate pcnMnt ei i^Ptm (M b-* Jim, rtftv «4lMC ■» « 
(SSS^tM wuf« ifeiJl -ni" fa rf < w»i ai i Tiui ifevll U <«rnow; 

iTn S''* b» ScOftfaf» *(-« ia i4« «f ifc# 

tl •■ UV CSit* <A*r taMnki irtd RMmMMam ; o(b« p.‘.o: '|r*pM 

«Mwr • < ____ 
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«rPrU>«r«a Wid iM tf-H •••• '• -« bMK.W^ •< <♦«- •"*• tt 




MIIW 

(•rir |M prWniif«« h«<« 

M«* skUiMd ''«•< OtMkou* 
(lak Mr fikMt, wK«N fdrtM 
esm I* • ibTM«i0fis hil 
bo«i MMS ««« hwd nisnib 
ceraiamt nanMM M AM 
rmv mIw rtMWOM ««itk 
mtb. !«}, VM 1 O' Uie lui «• 
MwrtMs ihM M''« Mm mM 
ifttK )n ills u«rM (w IW lMf«l 
■MS. n* Mils IlM nsft 00 

nofoMiM sseMi««> iM^uorry 

M iMi MO M sMsi^My 
McouS /Mov./VW.aa'iM’s/ 
OM of ills skoMf* sasA Irons 
(ceiMtn wilfe Hi*H0O‘ 
/lyotn. Mo« ilnsore » 0 sart 4 
frool vioM or • skail rsMiv 
urMM fren niisMOu* sped* 
ossok lAI ftnAsdroosi »MI0' 
moM br Prsfu Wpfal* 
rsscW CMoieis asrsotfli Mb* 
onsosT. AMifM.ooMiSM APiCTi* 
M* Mosood orMsiuial HeioAi 
NM YmK • 
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s«iiibW«M- 4 ra'tncc<i«iria;(N )4 Mte 

«< auMiM •» Cn>> 

•MOk aiM ^ • III'* 

MO. r«M>td br Pr * H M<Or*f»'.« bo* 
racanurvciient lh» »#«"««» p, 
inwoBiiM «»W<ev AfTMimfi U««*n of 


'Rl'IX'WN WN'. TK ••> 

koafjof 10 lb* <r«aiisT> eMtia lro<a 
iM Mie>'fv la ibt u»aer 

laiira. M l>>« n* au '>Dwei.<fo4' 
I Wa *lao. HoUmt tba Mi<a ■ Da»> 
sa«, iba (licovaaer. tn« MaafebW 
Sx A ab« Mb W«»«*aM. «Hlfr 
ftabad oali»n«aiMiN. oM «a< 
Knbao Iba naitrU^Hid aboaa Ja> 
«a»t»»a>ma»inaart 


tfft~ UK aulluaiM ft«awtt 
MOf iv* iM caair* of bMiM *»*• 
la Ota bouom nra an ibaaaaM>>« 
caiM laws iM • liai atxrvMxi 
tatiA4' ai m4#»b*a)l ibna a»> 
^wU;‘plaruaa*. 





tvi*r 1^*1 ire ii',/ 

«W fdwndi *1 IK IM4 
« 4 mosU w«(«<«rtBvt)’ 
At itru {•Mv-tiMiit 


!.• , jeHr :ei> iukkm* 
i*:i. 3 ei enl> ihe Itim 
I f •- Mne ro.'m.r| ilw 
.i^< Tr« >,j,oM>Vu 9 l 
'(trj« ir. ^<t«n4rrtlt4j, 
>i«, —e*. --ei fexsegK, 
i><r P.'iijlocrapM fi»m 


•Kl MU «uu•o^. 01 ohi.'i I e 

ikKI • fboviTi (r^ih KtW rr«A » »««' r. 
^ *W > ok'MMir a i^imM umiK la 
pgaam iii»(i.AHlwi,^a MkKan «heu^' 
•« cc<M frora iKu tame aarir 8« ? ofa» 
4 mm turn Mtciii liKo(7 
«e«W)l AMitaa MKa,i«i «• Nawral 
HiH0*r. N(« Y«ct J 
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I xfAvrpwT'wi VAlU*wn. M<«Ade't>t«l ronttot u* Amw Pf 

(IW l uei ^iMM M fPm« w« 

, MrkK !■ bMC «/ frMi >>«m Am» ratltar lltwi Ebfw; ll**)* •»«» *V> rsmdx* 
I ibif fnra i2)« CVHCat NoMenMI umcdirA. Hfl, • ilxll nwi U»v*>( 
I Ci««M M lM lulad <BUl rmtt IM PwWtM HHitMt. s>l)l6ll D lr«i« tn Mriifr 
•tM* biJi»Hruciunll7'iiin*laiCol4>a>Sa4cNsiit«ii»*, 

m <«<■« or«ftOl1W MMI dw ■»( tMeraieW (fr** Sm/Mm M MtoMn 
OMnuji »KIA « Ira mrallr AMAAhMM m lU (Kull S»*lMn«rt4 ndiv 
dow •• MAofi mb ms antibufU’. Of pmc ourea m iK« Mi fr«m 

MwM Cu*T«i la rsMxae. «4uek Mb" mafu stnMiw iBMMtn** ^i*ma 
. NnMaWU oaa sad oMra— tfsBa, Om bfiM Moubi CsmJ lUilli ii ttoan 
I rbb,Nbibr, aMCil<cebbUM(wi|lii>pal a«jtdbntt«B laiAt ■ftuH«3f<tou(v>s<'eu(> 
iiMa.ac Cfwfn.fit*' MSM-oi «m vf Ox M»ga( Cl>M UKtHbix lb BbbMH of 
•Cb^MM inbtp)i#’s«(iiarwi|CMMMn(CirV)«cb<m.la*eoe(a 

Htfatana tabNambCbiaai maalfM'aMfoMad OiMra>acttaabr^^t**< 
etfw WrMM Wtd Umr NMilkK WMIH. (MmiiC Cftca Mull. afWr • oioM- 
■rbfb by Or A C Ubix «f Mo, u d<ico*«n(. Sipnb^ AsH fioa V/mxi; 
botiai ClfiTMl ttuU 0 «n> tM KdaK. Mma Cirvwl mom* fr««i 

kuArlbAamyMSrMMbf PrtBNom lUbbbrab.mMu Dr 0.0. U^tCm*r f 
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I I' •. I'.T / ,^l< #*^<'1 Hi I, StpCl^t" K"<N)f».|, 

^1 >■> I) r I ''ll^.gn *i&i i~ipr99lCi' -J'c ('ip.t c<«f« p or' 6iV 

ii pKg.l *K >"0-’i'.lP0ve .rpo-. I'Ktlfii &I0. 

g I, < .' • • i' '<« 4 n JffiP i' '•! <gi' •> I't.i i*<» « < >.i' ( —©le 

I ' <o' I- VI I i( so» >i« I «ir:9p< or 2oi. m.~ te<’ 


KM die Uie ?lcnMc«ie of ■ kwM fr«* » 

ftusiba ef lkutM0. Oi«iMW wwtM ef •M'« ll Mfl. 

OBCen^MlidKcnMtr^MK^rOi ftrJvon Koamcr'iM.) 

■ "inniinm or lAftxonnuk aPK CM-UMMOtt neci br Dr J.M M«Omor. 
4b»ir. ««, il>«M<liMW«v«f'k«>ie«iJbwMin Ki^«lb' rMM« titJ »<»• 
<MM iiMiriiiiMiilni rn iPi wiifUtn'n^f** tU& JMir, ibe heir b«i brte MM 
W Mrw '■e b«<B •» ortwft lca««NtfM »r OMI k |l*a • km* 'MImI’ 
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MAit. TV uMW NM*Me imt ’•warn BifraM, aMwc K«o*» 
iwrwaUU'Vaf oxt vaM Ui «VC faft«>i,«n p«i(Mlri*niM<(VCr>UtpM 
pra TV mm d Mfvtf frevi 4ta ^vtJi rod iMnar of laoi aom (ivn avar 
taaa>> WMaifpmi«MivlaatUM>aca*af vnxM'AiBravifi vaftaearaoaMr, 
inoai ariV (imtOM tV Um' fllaoliUM of &mpa >*<)r HIM fro* 0M 
tmal Cr^Mairm irv> ^ *"*• arv* uU. nm*4lr Mii arid Mna-HParMtf, 
N«I iVt VoM IV Mil MMI. Mrr !•« OVVl IKlMa V Of BUM'IMali 
froraiVOrWaidieKm of (Villain. Mi*, two •W TV. iVimafiViaca. 


NMl. *rtg«s loo O'Baial iKamov of aJ M»tVali 
rmiVOrWaidieaim of (Villain Mi*, two (W rv. iVur^ofiVaioa. 
•a aid ma fiam Ml Cr«*Kipm dflrw imik raaa*«a] ; Vami. i <mal* lott* 

r aka ml frowi CfVaM. CrW*l4VM'i rMitUarMaraailwkUartVkaroluc* 
(•(laanpMl af wWd iw i bo— oawpaau, il m , a moauloo Ovm K. 
KMtHi of a iroap af Vftm Palaaiuuc arOaa. li.^mr Iwa. vufuar Aiaarmn 
Uaaaaraof HMm, Naw Yart.aM otaa afCconda^taa, imonlm Br 

Or /. H. Ml O m ar. a«V« ft»ini aftw VnaaM 
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,1 i.r, Ai <>>.v.ML bwM lypMJ CrO>MltM« flMt, •MMT 
an M6I w^led l^• IMHW* «< o( ft 

loTl^ tU* w «»ii» tS 2JS 

a worMn w4 • yM(^. MWWy iSotka M iM Urw 


nil vHtMqu.o«i O W »c*i ft*« A 
M Cr»>Ma|SM »?* (a IM fivr^o Upmc 
^IMIMic tt ivrWiMd by MulU frSA 
Mil <n Fivtee 1*4 O i it n ii " la On^y. NSi 
an of MftMilMMft ftaft. ft • 

■lie ftftfP OUin^m (M twK rcMroa^ »p««b 


uti Immi^ kMM I 






gf*t* •*iMunne «njo>. 

•r Mil »w MMM ^ oUiIm 4 rr«n 
■•'«••. ik* >4W «*« MeiM* k««* MM (It* 
wiiSm »' Mr McrtiJji 10 MM* CM wmW 
tMB TM OmKMMiM M*o Ik hM ritWM 
^ ...^ MiM Mwai MuM tt |lta» »•■ 


M MiiMt rr* «• tM MOftfDtori fmi 

00* MMBiiiat iliia aiM 
Nonli AIM* MkiMM UroM?aMiaie«ti«lli 
« » M«Mr «1 •<■■•. iW" '*/'"> * r*** I'M" tM 
MMOf iMi S^Mi It AlMm. Tlw Br»w ri44M 
•ft raiMt MMy. bui U jmrM «bh um or lUill 
• •■«• IV Iron M ■>•• l^mrf 

IfA' MM M* tMMal ak«l« fiM* OMibMt CtM 
i» KrnM CMbM' Africa, ota* an l.lpfM 
PUlMiliWMl'MiMtiMipfl Allbo«ife«M40«i*\ 

•<• AfrtCM (Ml* iMA ef <arq* tiM« TaiM irtMof 
tSofUM. £»•>a UMl lr«iM A«MM 
a iW louaMr* Siaart; na ifetfado it #ion ai 
iMnfki fOM* iH 4«a «•■«•*••**<. cMapaeUMi 
•MMtt«» M of conMfuiBI* anliQollr tut ««•) 

itgm NtyaiO l^(u*a» (iptoulMaM fr^ • CMI, covrMyt Or Frwa W«4Mn 
Cm8>om ft•M•tt^ LAMrawrVi Prktn|: Fcii So j bmi froM bauM, VtJiM 
V—MU. CaiaMi Caw fret AMltr. ff««i tMie iM ViRm.I 






T2?2a'»2?M2i*««»»*«3 of tam* irOtiB oCcwM kMwueli. 

kWiAk IffMlIM ^>9 f^9 


inaiw Of m* tJl<S w ^n« 

liLt ilL WlM* fM* N0« CilIrMI. of 0 UlM 

'SSS 


tmp rrtnwar^ >!'• ferou of (kTm^oo 
^«aa<|M vlik ■ br«*«A0f 
o?2f« SSfSl CiA«i p»1 froeihi 
M afAMWo S My. 

Harvard Uxi'VaBr. X WJJW. ^'5 £‘®j® | 
t «, w^iW. Anufloi* MW**"" f 
MniiaV. Nr-Y«<». S. wno** H.C»i>^.) 





IM MfM 

•{ Mftf. (C*»n«r 

HoMn. Twa4aL 
I f 

>mUI Afrta 
■raab by Ce»<(« 
l«Mb. «»vrw Pm* 
bMy MwMsn, Hw> 


AWrUftM WT>| • 
VMMk «( Cb^to*. 
fMTMr 0/u webbw 
I'M# >fOtlHT t¥ 
HIM H ibe A«(nl« 
•IM. i*ruriM W«- 
*■ »/M>K(S.k ACb/t 
•fi AiairiMn ram 
Cbow ChM. 
AlWHiH. CftHH* 
meb Mono Ph* 
MvWit, H«r> 
Viil'vaiy.* 


bloM UrA«P»l>M» 
|M A 'llfb wliiil' 

tftd 

I<;«VMy Aamo/i 
liftHWlW «f NfliMJ 







T.io' Aiiriukh lufii* ii • Uod lariM 
' 'oIHi ! '«■'■ I i\ II HfiW » OtK. Wat- 

r •('•i«J V .r< 'U. !'• iJMMof «•<« 

. '^112 Ai'i iii.K* 9 .All NM tMWnmrewi 
'n« r«cFi c')Ai :^ (•uirnAM 
, • M. , I. orno;rtM/''<'<omMr, CwsMn^ 
<i'inc>r '«'['*« ^ an iprviwi or Montototd 

iit.'Y*" *j>'sr. Alutwi, «Mr(Wy PtVMO) 


ra»7A. Mannn Ui HMAm. fren 
(M run hM Soan««IW 
nt n>* (ViK Iff* ft* 1 ^* l>*Mii 
lucHiM Mo* tftxnei w »» ecano 





MMMffUMa fi«<di*wnc 

<■ »4j«c«l M« fw* Ike Nofit) A<naa MU'* ll)«w* (Msv. Atfit, 
• » mCi«« «f via llflii rataplwwa, aj«, *•4 

idi«aB *• aaMnnca in |2)« fiMMfrapkl kleM biH. (nt«(*mpk( 
«««*<« L ■•« AntwicM M«MiA »r KlM«l HM»rT. 






BkOAOiSkdfc • OvMJ AlfM ffroai iMrW. «lct 
rSiSir. noM n«( >*nkultflj> ud » msK* 

M ittfk. • CHMfK Ai»«nM, M* WW tUUire iM 
nMe.(^0r*Mo«rt»)'Ci(MU»S. Com.) 
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fM" iMto MonfoSik. NOM <U i»MI M»a«eMM « 
f«M » Chu^T fcen CM 4IW*a 0^ aor4 tmn S<Mm. TMI 

^ M<|>% WMiftMMe M tc c«n«B NcfU \ai«<Seatt IMHa tNu»l> 




.. i' < dtrk 
,1^. 


tr Mtkn 
, Ut4 • e •» v<r< 
(rriM'it. >«M n , • ' 
vi)’|H«'«UV<C*l Ki 

' *« tiVi I, «fep*«ri( I > 

'omM Ut^rWi K'*'' ' 
Aaw a* Mim " 

. ••AO"<c(:4Ueou*i 







MtM A«*fiAntkorMe«««««iMuai 
Adw TV, ifMi. ikM 

nA EaUaioiKi fwi !.«•«>«• Mvv ft 
iMAndCOcwi MMaflMMMMft 
KIWI (PMM^CMWAfWi^ 
MmWI WNftWfW Xla^. 











«• «i*ifMl. iSitfretiHir tinciiw« 0(2n*4 MM* V«*|p. mmiWM iftfMJIeM* 
MMrpMMMOriMJieA Th>»« cMli tmwB» impMUW ae n MMtM^ 
to* o'wy eMiuftf. 'b*! er« eat, |M«» *■ ommmI w MKoa in ihM wm or the 
tallKMMOUjo •«• «<•>. MMarOtOVCaf* IMMitMlMi WIS AnMoMv«r 

iDMin f-r-i"l »r« c»i * 9«w<*cu»n (M tn MMVM MKuMr l(•tMwr•^ 

TW cMl» e>M*u CO il«e « IM M(rc lyM u« iwwnng w«to 
JTMr M • snaarof hisMnWoM. Mmi »• iM Mtiwcrod N9M rerpuMK*; 
tb«« ar*. )^oi«<«c. pTMerK K'omi '<•«(» Wood (*ili, ofib dartw iui*u*t| oiicM. 

bincUf *M«*. • MOMd CMiaUi 1M UnM* of Uta tloMOai. AC «M Mrw ira 
«i9M*lf>«lic*an«m*fnM(mlat*enC«« itaM’anMMMiobtMiriBaMviM 
(dll er%«M *ro4>aM »*•*•» •«*<. At CM tauoA oTiha MMIM y 

oan ofca* HHic^ic lioCao o<cM liaacaoH ^ ^ ^ ^ 

JMr oaavr * laaMxuirouaA Om •ti* ad cM p*>" Titaupe* eonioo at itw 
MnSr la diro^ lA* •Utvm. tr Mia< Min', viin * HsnMf xilaM comiCMm 
MA tfi d a aaaM'>M'b'MaiiMa par do* kaioa/Uia kIM iMcnia, * Mnwarmasof 
MUMiiA iMoo FwprMlka MMlMCMiKVilKiaema'T snocwivana noilartc* 

__ iM iiniliimM TV* Halil oval* ai CM Micom iNraiaaoomBtiuofik 

(Ketopaplu aapsrl|bi CanoMl BTala jl eal Si«pl| Moos. OnOMO'l 



(14 








MMKVLAlv»f TM HVMAM Knr Iro* ih« ntr tM UM. Itt ftlAe) tlxiM 

dl CMna>ai>«'«r«p«lMi« l« iMtfti"* I* iMO 

Ht«w» N0«M ki tMxai In rMc »lr* »f IM muMVluu/a itooH n» 
Vial «u^« in •iliM. la HM ■Ww. Uio« <a/i H UM ao«K •> •>« 

i^^rM* ■Malaiimaatf (*-•'*1 fliuwl* tJiM iiurtad u (Itenhi. Apacl 0«fn 
fn«c1a cMMCWillanfe W«lw «li> iM UVi>i CM tawoe* arca^ livt* nclM* 
(«« Mn iHi, on* auotilA# c# iM dM* or and a M MM* Uaa* 






- >1 o.xg tte MJtl ••.1)1 

'>ii I'e ^itisoM It 'tidivel. 

r« •wtn nm ®ei«»«n t*< 

'I' Iei 

K' a a‘\ tttlitU* 10 

(I, ivo** iw fft»a»»np' 
' V IttHofT Nl-Vvo 


I)} 






na itLtaM UUCMK fiMT iWu** 

« HUIMM; l( -Ob ib« libMIM pStllt 

•MWk IP Ike iiife MW WPkft 'UkiM'lAOteree I*. 

•!• rwMf (WPMfiMk 
C W i i Patrtpk wuMr «MteM Mpmmi »r Nicweei 



fc , ‘ 

»M of Ota tol«« toM H • 

)• iM Kppf p»n «< ik> te 

laA • Ma* » ««"*■• 

kr«ikia|«W* iM la (t« ^ 

00* M miiua »r « 

tt$em oco<»M br bloM •m 
• r«n 4 t e r M M •••» 



II* 








MvtLAfwMI M TW uaiuvL MO. A WW of tftotCMpKt IMIC 

ippr M M fltllM <n txlufl OM>«Ci«^nMryNMI>U< 
5[„-|0DiBit or I1> M<aK»>WWtMI whfdl <CM •(«»«•• 
Ml, *•■••• •!»• frWMJ Mft** « *• fj) 

!■» (rMx *Nai llw ««inS« Jt'i'Wiw. G L SlfiMr, Cintcv* !«)■» 
et ViwMaipba. D<i*run«fM oi tmbrrototn) 


120 


mm 














m 


><. IH—— A ©t .* »P«. Jj*. I .NC.I’J ■' ..-'“'I '• '* 

iioiefi iidie tneont'nt ji« ilMflN »e»"wi»Ll/ kj Hif «<f»f n «* “ti' I'r .s.- -• ««ie- s>o-.ii Ah ihe 'ign fc,io»iit m ..s 
nw'» »©1i>rr<). >" *•« !•>»» *«•<'« rn i»lW' i'j* • " •<■ .e<i.(n • ***v (•'irn'i'ti-i'..' 

CfMfvl Wtodai Suhp)/ hvua. Ch>n*> I 
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C»B»I tHKok'OX <HIC> <.se I 

KVWASUIIIIOC ft U«* MOM. I 

n«l*aAM u»m 99 nfin kaiml 4 

kM^ i>>«VM} *{9 «*<«•; 9n*irn 

^^0 Ef^HLpHKvIn^B'ft aAit i*c Afi' to tf)o« no J 

«**<’ m«ftf Mmo^iIw Mdj AtUkl titp 

^■Br , V . T ih« wtiO'rt I* twM M( *v<i *« t*9 o/ > 

' ' A * ni» «€{ imA— id »t If^. 

rKn » (He e^fw iM o/ ih« liriot or ik* 
dWi^ (nei. The ctvny u e^taer •> 4 > wt 
.« iW rwuro tMananol Anff. T)* It^ 

... ^ « n .I'V ««4«Mi Ut eto ao« w c ook of (kt 

i WB' Jorul torn'MM 0 P«tM« flArtlurA 

Af>OV<>lUl JB M (» t HOnO<l>»OOtAkOta 
■Hb "'• I'* *«Mrw he A M M 9r«io w 

X I'*'" Tt>t Idas OAlot (oeiM • I ioettoo 
y \ l^l'o.a^ iht spiool ««r« (Ik Tlio bw 
l•<l<<< oi* itfue •! tide oT Uto •cf'a 
ygnA*-v_> 'g» py ^ cora ifa tlt«tO«iwwC<f(>of (Jw iweflif 

'-tiAti ihooptcairifMBtJy •* WmIls eriB. 

<*> gf 0^ \,pc iAtof1^(avle»i Ftom dtotaorlionniOi 
■ ■ '}'J^‘'M 0/ oriM rT\MeM,«^" .«< .^^UumjMuu** 

ft * \Jv^ rftV A ' '^'' *>*<«''^"PtoilW^MVats eM 

i ^L A# * Iv-'i'C'ji*''>»•(« «MonmiD«tttA)oyf(l:j J 
JoP-^^Sr. ij' IMc " » ("•cfBMtxteeofaknokte- < 

fA ^V*29 hI ' iM (krcpako huswi (ABtyo KikeeMor 

« ' MotN mbi. Hds Ike boiwei oT ike 

tannal kw ko(k.i« (0 tf«U,' Mtonee ofi' 
ioiklitlwfui(r)UelMedMo««f4a9k»r««er««Mo»e>ia». b^ft*ik)i, . 
n«T kkWik ■»«•(» ** »»>r AnbiiMMe w^tkw ,M» If ik* ekiek^ejifcTo 

(nwMiip)ite«4n«r O.W.ftec*Mf’W(>fM<am«'7Wlotke Ufii««ra0’0tOia|i) * 

eolKBtiOMJ 



Tilt MVU0f«A><> Of tM Udi. A 
ie»A0^t*ekao<>iei**l ■ehtp w , lo 
cec*i o' ••>«* tke Mv H Ckt 0 * 
Uwoe# lUO CMM HfOiL Vfptr ift, 
okM fl^ oAka 00 l> 191. t;^ 
'»r, (k««( A k^AJ oM ( ' Q^i 
Mew k/l. e»«( tu> eod Ooe-kolT 
»M4S ^ » 1 ft 1 Aow fbool 
te«en 'Mttt oM (Ilk Tke Neun 
Mr fe»c«i II mkd inOJ 0*»9j 
AeOM 1* (lx MU'* rutan 

inouik It in<r«> a podw MAMk (he 

wMfiMknii*. U ika eect eP»K<«< 
ot imKIm beiooiA (ki 91 I Aif*«o«. 
4 a MC 0 M 4 M tcuiA ('• * 0 M Ike 
sroeiaal MtOofawi tl fi* gr^ 
Mtike «o<«oMHi( ¥ Ike noMli. 
IM •owO'lAM «r Ike CTO, iM Ike 
nOoMooefCM fTiri^wikeMr 
M( itoM (Ff««i O.l-SinoMr. ^ 
law fajU>eMsoCW«an«u tam 
k'>«iC«'J 




9t (be systCTi Afv l*(w4 wfih « 'rery ihiD snd dellctw Paw of 
eslb wMdi BOinurAciive dlfeuive or Absorb (he li^utd 
<bwd>pro(lua» eniQ the bed/s eireutAiton. this menbrene ii 
eafiBed)t«3iy dun bui is heevOy ntnfoKed by eucar liveci The 
outer coats ere In gmi ikasuk metk up of Mnd* o^ sfiseosb 
niuK*e« by die mwlke oiownent of whicti Che food matErlArA 
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MAH AH& THB VSItTBBa*TB& 


M arrM alont UmM|h (he wlcv* pans of the dtgEaihv 
trace fienacBo the succossivD oriuie are vBlvaa • oiukr bands 
of iBUKk «bkh can be oonUrkced and ihua Ktuim cbe Bow 
of fuUriaJ friMO one regtoo u> (he next 

Tlw wetfUKh ei an aocesm piece of digesUve appamus when 
the phjeical prepantieneff^ isoOmpleM, aoQ tu duinfaJ 
creatmeot l* far advanced. In oucutvea it is a oooiparaiivety 
simple SBC along ceoaasvtae of ibe bod}', the dppe opening a 
bti lo the laTt. (be openioi into iTk leiesdne «( ibe rigU. la 
some ounak leading tbe life of pure vegetartona (a life fee 
which we ire not particwlsriy mII fined) (he xiofaech U divided 
into a ounbea of eemparvaenB for wioua tcagcs io tbe ueu* 
nteocofrefraciorv feed material. The cow haa sweb asyitere; 
eM<bewBig (akaa place aften a first gtomeeh treetcBCvK and 
^feve a aceoed (ry. Soma kaf'ceiing monkey felativu of ours 
ake haw a oonplicaied sKnucA. 

In Use lining of tbe sBMsaeh ere glands v4ud) teoete pegein, 
an anoane vduch uuuuee (he tpUtiin|<up of (he huge protein 
mokevke. Ako secreted tv chcee glands, and ch« a eooponent ] 
of the ^rfe juke. Is a coAsldsrabfe cmeurir of hydredtJorle | 
addtWhkb fUmlshas an acid fMdHUB indlspefisabie fertbeactio0 I 

of UKMklh 

PanckeaS. a short distance beyeed dw siontaph nro 
penani stnKturea, the panerses and the liver, send dissta into 
(be iniMCine, and we shell turn aside frotn (he Oigecriw 'leeio 
Use* 10 eoQslds* iheae orgaos. 

The paoenas ia a somII but imporuni seoretlag s(ruc«ura 
To soceeaneiu u Is (aaoesed leier) a gland eflniamal secrscion. 
but moei of Us cellaprcdiKe femenu wbkh are carried iato (be 
incline and are rosier dements In ihe digettwe proeess. Three 
ferrocois tie produced which act opon alarebee. fats, and 
l«oie(» reepedively, and are capable of reducing Ouse sub- 
stances (» a point where they can be abeorbed. 

uvga. The liver k ao enonnoiss but raihar fiabby and 
fenukai structure whteb occupke roueb of (he upper part of 
(he abdominal cavity, Onginsdly it may ha're been iwrely a 
gkPd Mcreilng maceriala into the ieKsUne, It still reeaerwe 
ibU fU(«i«), for little ducts dram fiotn it into the ^ bladder, 
witfom its products, a* ihe daikodoured Mk. pass into the 
Ifitestine. ITte bile, ho'eever, oonskts oainly of waste products 
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n» 

earned in ihe liver; its only uscfuirtess appun w be ihet Ft 
eoAUjia eeruin snhs »4ueB lid the dlgcsiiOQ oC fact breakia^ 
w leiv owiertels mto tior dropieM of a Mtiefa Uw apfvo* 
^ieenvmee Itom ihe pvme can «gi on oiote Radliy. 

THa mejo' runcUM cl tM Jivor nppears ater Un food hM 
tiBA abaoftoJ into U<e body. As wSI be Men. all the Wood ftem 
die InUsdne. rich in food, Omns ibrou^ the Hnr before 
reaifbioi oiber pane of the bo^. la itis otiAA coeur ittny 
impoTOM pfccBWnr •seociaied with food wultsatloit Moet 
ftoobfo h Um foot chat hwe ouanUUes of arbohyUnm are 
ftorad bt cb» liwr in the Forra (rfUycevin. cc 'arunul tiarch', 
until ihtt is needed for fuel by the mueeles and oeber body or^oj. 

iNTUnrtts. Bcycod (tie siojnach liea small hite<iaie> 
emuotnly coiled eboul in die abdcfniao! covey and eonienuinf 
(he dipettive tube for semeediai over inoniy foot of ttw local 
dirtaoea. into cho snail inteatne are pour^ noar ua upper 
end, cbe eecesilom of the pancreas and jner. and fuither 
eazymes an formed by ^ai^ in lu walia Mudi dtpsstioo. 
Iberefbjev lalei place hare. And )l is here, and hen alone, Ibu 
(here Cate ptace (he final act in (hb prccesi - che abserptloa ct 
the cimpl/iMl food oatterials inio ibe ««Us and cbetr paaMpa 
into ihe Wood and lympKailc veseeb which carry them on bio 
Ibe body 

in m& small animaCa the smaU inectinc is ccrnpanovely 
abort and liule coiled; in a cow it is abou one hundred foei 
In loipih, TVse dlfforeneas are porcly itHied (o che vvyiap 
cypae of food and die eonparstive diAaifila in (bea* dipmticn. 
Bel Unto also conies uio the macier our old problem of iryinp 
(0 iMOp up swAKee. whkb Only ajuare wicb ppmh, lo ibe^ee 
af bulk. wWefi inetoasee by oitcs. An aoimal twke Uk sbe of 
another has aiphi claws tbs bulk, needs rMriy oiihc tliBes (he 
food. Bui the abeorpbon of food depeods on tbe erea of (be 
inteaiinol lininp. whkh has <nf- ^ *^ -« i oaly four liffsa' hitcinp 
more knpih eiro Ibe lube Defps solve the proWeriL Aa additional 
say of ineraaslnp wficr is by foMani (be iaside of tbe lobe: 
and CM inalda of tbe human small itnasiine has to eORcnefy 
stTioUed and folded surfoco. 

'The larpe luestine is a final major seeboe of dw dijasiive 
iraci. bifid folded eleng three sides of the abdoodnal cariiy and 
kadlnp finally to cMreetomsnd cheanu*. B EuDOians ucs only 
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« a pkcB for siontB of »4Ue Bwtiiing JicpMBl but aho ts k 
place where food is obuM frora material wlUcli hicher para 
of IM lysMn have failed lO imt: boetenat aeiton pla>«a kcie 
part ui iMs. Here, too, larse quantiika of mtu are afeaetbed 
and. on clu oOxa Hand. iMk is a considerable amoivi of 
cKretion 

The ssnU inteslioe doe not ooea into the end of (he larpe 
iniasiine bgt a Ml to ooe wde; belov tbe epenini ibere is a 
bind ac, lbs caeeum. Lo some hcrMvoroua anunal* the ree i Mir o 
k very Ions; h carnivores with simpler dipEstive problems It 
tnay te abe«M aliopeiber. Here, as usuaJ, mon Offiijpiw a middle 
pround Aitheeodofiheeaecumieiheaowli «rerreUfcevesiipial 
wfiicb ia a fsahioiNble seat at dMaaa. 

RSSPlRATO»y SYStSU 

Bnathog • intalre of Oib’iso ai>d Ibe giving^ff of carbon 
dioxide > has beea a tunaloo eUsely a«c««ud «i(b (he digeiuve 
uaa ihrouphcut rertobreia hieiory. In bis breoihing uoten, 
hoswrer. nttn differs r^haUy from hie earir venebnie ascestore 
LAinps aod eecsasory 
srucbires are abeo* 
hiialy uiMSareloped in 
(bs >o«eal of verle- J 

braias: on (he o(bec ^ 

baad. (he el ee n enta of 
(hspnoulfvefiO appsf 
sins fOr >Mtar>bmCb* A«vn« 
ifi< bare disappeared or 
been (raneformad for 
o(ber OSes loop befcre 
reaching Ui* bumaii 
icaga of developmonL 
THB LAXVsn:, (t H 
one of the oasMr 
defosu b our bodUy 
eonsmebon that food 
,^(ified for (lie ettm* * sre 

Kb and air bound for S«riL;^ta^reaieMiore<»>M*4sn«h 
(be hmes muse boib itfre. trnu cariM os mwa rv 

pass ibroflih (be cavity eriuismr** 
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ef the (broM > ihe pltuynx. 7 )k cninM to the windpipe tM4»off 
thh cbBBBd at itu tecii ofiho ton^M. Nonulb'open. It maybe 
cMed oiciweurily by «ftop at the top lor the eross-paaaaie of 
food ^ eomUtins may wort to down On 

t«nmg vny\wtih exptaivq Rsuio. The Inhuil pen of ibeeiT i«» 
h tbe laryriv, fhnvliar to m as the 'Adam's arrde’.'rhn box 
MsBSfceictufiofcoriik«e (the eely pert of dwoM pU*bar system 
•bich BtJl reiata a fynstion rotated to broaUurw)- ^hbtn are 
■r air chamber and a second pnxeciho vuive device: as its 
most inteioiinB conttata, Cfic larynx houacs the vocal coedv 
wOlsh on M opened and elOaBd. ci^hKned and looieMd, 
Vibradec when air b forced betooon ihoni. tlKse Cords form 
osr own pcnoriok mutieid instAiirisni^ tbe teoes of which ate 
modLSed by lomTments of ou throat and mcenli Vocal 
CAi«<ssion Is alnvou on'.lrely a ponossion of the hitbec ven» 
biaiB • the bods end manusaUi oxeepe for ihe free, cepdka 
uid lower types are obno«i meuEobk of vooal sounds, alUvMfh 
a vieleni escape of air may iwJh )n a hbs or a pruniiAt; sound, 
Tho sonp ea* binls b produced not by the brynt bat lyr a 
dilfersit type of siructuK loceud fortha down the windpipe. 

LUNOs. Below ihu larynx is the ndica, or vrindpi^ 
siitfenid by iiKooiidete Itoupt of arcilasc M prevna culbipae 
when the air m cxpclkd. This tltnOm inia two (ubev (brunctit 
kodinis to (be amss; within the hniK diens are finer and finer 
ranurVadons of tbe« lulses undl the Urul iioy air sues ant 
ntcitcd' Thoe, amnfsd slortc tho air tube like 6i‘af«t in 
Clusters, ate smli be very numerous (soverei hundred mdlion). 
Each sau 1>as a inotsi msmbnac bonealh which are numerous 
tiny bheJ w«ls: hero the eKhange of oxy^ for mto 
ciubon djoxrde take pluco. 

We speak of ’rtpandini our hiap’. but Pia lvn|> arc not 
eviscubt and can do no work thesnaalvcs. They are. howsvee, 
hiahlyofaxiioand cancxpUKl oreooirM to almMi any loquitM 
d(«roc. In pruntlve aoinah sudi lunas the air is actwlb' 
suallawod by movements of tba ibmi reuseksj but ui ouevhos 
ths trid: is Bcctewodsbcd Ey a vacuum pump. The luoft lie 
bedy wWiin tho wolh of Ihe cbest eavlry. Ouisiik this dosed 
space are U>« Mbs: IkIow it a muscular panicioo. the diapluafm, 
sepaitieselwsi and abdomen. By rakiniihcnbcand loworutt 
xht derahke duphrjgm. we ceo ocreose the sba of the hms 
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cavity by i oMicnuniv dMp bte«tbiof» of ■boui two honored 
cubie laeh« 6 . The lueti, in ‘ivoliljns ■ viKitun', «ip«od to SB 
(bis iface end. In tbdr eij)«ision, msy pun Into ibair caviilea 
u URKb U ihne qaartt c< at an ouoMe fl^ue. 

onioiN oa i^UKOS. have noted wlier '><■» iwsb sow* 
cm M lonp did not exist ai all jn the more primitivevcnebnte*; 
toAi de^vlofMneni seems to nave been at first eUy a ’bap^r 
accedetti' in cbe adapiatioQ of >onw fehss to Ufb In (aland 
rctiotis subiect to drou|tu. 
Any mocfi, llun area ofakjo or 
CMp? lUffiae neurial b canWe of 

ateerbeni oayten (>om smD 
laDd«d»td(n* seJamandacs are 
qgiie ionpkB and bReitae 
Ihfouth iharr akin, but this li 
\ V' eae^uonal d9Mb>pinai). 

probablv ar^bnathinp 
ttyMPa tiened m die meiK lining of 

(be floor of the fUhb ibraai; 
m t <a Ihb region that (ha 

iud 0 develop 'I>ie are 

H^BSS rather umple seen in such 

n«h>« •$ have (ham aed m 
ft. en-SNM-aSrlL, — ampflibiansandmanywito: 

a« iM Am. a»»i« aq«i ms the amount of aeniai * breach* 
'‘?'‘***Ti*r*Ti I V, rtisurlbeo'iBibem.rtetlann 

I.—< But in oanunnli.and imniON 

Uft,Ttakmc*a*-*^lariy |u ruiotmb. the s*At^ 

rs’Usr^iTtssr ««of tbe uiw - ««* 

•miaii—Af re(m.t rngly complex: (he area of tbe 

lung svfiae in man ts abtnt 
seven hundred squere fen. We meet here, egain, (he old pcobim 
of nee^mrily inweasiiig turfece ht big annals; tut equally 
^ortani h (he ^ that in mammeb, in (be matatesanee 
of high noperature ni tbe body, fuel eoostmpiion u eoormous. 
eed oayget niake lo ted tbe lues nut be ecnespotvdbgly 
greeL 

NASAL SThVCTunsa -TKg SALATS, TLenoee is (or should 
bc^ IS uDportaat aoc^ory bmihieg Mpo. Wa have previously 
pobted out chat Its runcticn was only tbat of a 
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sm^Uas orsv* (A tvngics wly iWw«. TMs orfui My on bo 
on^siOc of ihe heod i& tMny fiiR ajid hod sonetirntt • doublo 
O^efdfv. m tonosudi fbrostho lOMcrjtwMOsts to have (mnv 
fofwiid «o t*r U«> itifr baek opeains of cb« nooo canto lo W 
btfMo iho BMtiUi cmvicy iad Qto pocket team • tube, a oiafjl 
cDcom of c^Cifig air bio Uio rnowh and mence u> iK Jeogs 
wilhoui shjppirc water. 1a aiDplnbiana aad isany teptilea (Ma 
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fnruiiee condilien Hill boUa; the inner ope»og of itw itcatriM 
JIk jtM bdtind Ota from (aeUi in Ute roof of Uie mouib 
Bgi in nttAwuJ-lUie reptim <han develooed a now Hrueiw - 
a tard bony pa l ito Iridgini (ho roof of the inouih bdo* iho 
Bosirlb aad separaUni ihofood and air tBS*a|M tbr a deaancft 
(n mienttb ilu cortlUon has beeo anended backwofd ^ a 
CDiujfitatioo of this stroenno, ibo »oA palate, so ibat the air 
and food cneot eoly ai Owfr crosiioK'Plaeo In the 

gvniy et cho cRroal. 

Tho ueflity of this anaApstKAt Is obvbus as a fUrtber aid to 
tetoihiflg. Id a raplils coaunoow bMihint is ooi necaasf>’« 




Man 4no tHe veftTssnAres 
IT ibe o)0«uli B {Uted food, elw posuse of «u nw b« 
ioKmpKd fw some cune mUkhh ssnous hem Mne done; 

• ratdesMke nay <p«Ad boun swallowioc * nbMi, and dufint 
IMI tiM t«fy liUM Ur, iTiny. (an reach )u lufi«s, 

Dui in fnvmals the siniaiioo Is dHTbnm. We mvn brwHe 
canuninvsiy; a sioppafle of iho breuh fee eniv ft tJtort lime 
scans death. This seoeractoA choose and mouth pasaaceaofren 
a solmien lo the pK^lm of food^hevring: vo cao. bui UmaIls 
only to ouf psIftiSv chaw our food and stdl live. 

THE CAVfTY or iHB Hoss. The fMoe. too, acts as an *&ir 
eofwKtlonee.' Hairs acar ihe entrance remove many dustpariidea 
and taoeria. TIm inicrier of the nose h maiK aad hatfo u> 
fiufiBdjrv CM air aod prauct the cklieaca lungs. In ihe luas 
lesai chamber beneath the froot of tba brain die air foes 
diroufh ir*^r* beivmcB scroildike bones cowed with warn 
not skin; here eetd air 4 wrmed and better iitted M enter the 
tunfs. 

Tbe bones of iM fteni nf (be skuti and cheeks ore etow 
sirucuma whlA are hoDowed out, vrith the resuH of hsTitemof 
Oie dead avifbi of Ow Mad. Them Mtovie, or sinuses, are 
conneeicd vrith the nose and are filled widi air. While this Is. 
In ^fxnl. a useful tkvte, it suy restiit in niueh discomton ir 
arms from a nose cold ]wieicAU and iafret the siiiusoc. 

Behind (iKsearr spo«a (M air descends behind iM soft palate 
iMo Uk p»ar/n%. At ilB top of ihis ihroat piisa^ s a smJt 
^ ^ material discussed laurl > ihc 

palftthw lomli > and ai dw enimnee from the moutb ai either 
side ere ier^M- areas of thb soft umillar ibsue. II Ms bcca 
ihot^ht that iM furasUon ©f chore sttvcuires h w eateUair-bome 
•sreii. But, if so, ibdtf uilluy i» a dubwua one; oAcn ^y 
•bB»-Pre* end bscorafi infected, causof eedous disosmfbn. 
Tba ^taiiae tonsil, if swollen in ibs irey. resuUs in adenoMs 
wUisli iBOy Uoftk (M air p asri ig m in children. 

THI HisTOat or TH8 oitLs. But iMse brenthinf mech* 
anisms ere til now ones. WMi has Mcoree ©f (he ftH-hreathmi 
of the IteMs? These oW waser dvreUers had a core* 
pUated set of fUl slits mthesWsofihechrost, withaseout senes 
©f skctetal ekmenu and oincles eonneoed whb theo. Ja air- 
bMihen iheir oW fUnccions Mve |ooe. tut taany of iM fiU 
structures Mre been retained in odser fuises W« Mve noted 
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elsewhere Che m the hunun ar hes mM: uT pit struiMn<, 
dw pnmicive jiws t/e derj«M fnm the skMtofi; ihi.> 

(oa<iie hes trown frois limilsr be^nnim^: and idosi of che 
muscle* of our iieed mm orictully pU muscfce. 

Ai this cimc. however, we wish iiwmiy to spealc of che eeiuac 
SilH thefesdves. In tiM Ml einbtyo the» sctunurn develop as 
poefcccs growins out ths Ineldo of cho ihroot; thou suei 
eorKsponJim depecaslons from ibe otHsUo, bownu cowiaaed 
wicfi them, and Id thb passajK gill mcfnlxwie*dmlof> 

In man live pouchu develoo in Use euly <riibr>o, as ihsy 
iKve dcvelopol ia hts anosun for hundreds o> millwos ^ 
yewe, Bui tlicy oever ofsu. never function for biuailiin^ 'Hw 
fins one funcsiofn as ihe eer aviiy. TIu sscond td1uir^ un- 
deteleped. The Uilrd, fourth, end nnii sproui out buc lute I'leit 
eoorKslon wich ibe ihrcut end remtuii in ihe imk at vlanis oi 
jAUenal ecereilon - tbc Chymut ylanJ, hlphly iXxoton*! In 
ridania, and dn snuli bi« eMcniiul nonuhy/Al glands. In eur 
brenihhv ^iftcfwus m have b ecome preBuwtiLy naHIilcd fiom 
(he prinlllvc vetcebraie cundUlon. NVe have terepped a tfhoU 
ayUcei of of^os. But neuae has lalva^ ic. has savaJ nhaa a<’ 
lit parte eul r*uC llien to goad uea 

excatrORY sysicm 

halt Oosn mud* concerned In syslons so los eonstdeml 
vrid) gelling food nuteriah incu dw bodyi now we muti d.>ai 
tdih ihe preblms o« polling waste muceiY mi, Wesie mai^i 
from Ihe <elh goes mto die Hood vroun. Chrbon dlcnkla o 
piven HT by dks tung>. while lungs, sLin, and Iniesiif)* lKt> in 
di>i»diy of some other wme products. 

THB HUMAN xiPNcv AKo AccESgoRV tnueTUDes, The 
nuin exit of wane and harmful melenal end Ue diiif meant ei 
mgylating Uk IsQuM coneenit of die Hood ore the kUneys. In 
mea these ere two eempect. bcen-shaped sicvaures edurh be. 
tucked out of >1* u«y. el iIk bocli of the body avicy e( tlie snnJi 
of Ihe beck. BSeod It strained through the kidney in e maze of 
liny eaplilarlct, TfK main bidk of the kidney eonsisis of more 
(han a aiJUon liny filters fstomcnili), each attached to a much 
coAvoluteO lubtilei by elaborate pceeetsea of SUcvion, secmioit 
end roebsorpunn, w«ste materials, poniadarly urea, are rahei«J 
from the bleud and conttiuoted in ihe urine. Tubuter hem 
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the glomeAili ufuw to empo 
fTU» a <*v^iy at th« 6«Ka«» 
•Meofibe^BcAft*. 

from ihe kidn«a, Qita« t 
foot lore <ih«w«iAnl ^ 
wiM down bio (he btoOdu. 
Thb smmuie IMb oq ibe frent 
adt of the towet pen of ihe 
abdomiMiI cavity. U ha* reo^ 
doKMlble walli CUie pie*i U»d- 
dec wu, for childcvt of i pea 
SeneretloA, Ibe e^uiveleiU of 
the rubber coy l 9 «lloon>and Mu, 
in nao. e iwfanum cepeciiy of 
well ovs a man. Below ii the 
(iriu a dnired ofT thmth a 
senge tube (ihe uieiDn). Ihen 
en n« miocular stopaxki aleoe the course of this wbe. Uu 
tonon OM under eonsaoes eooirol. In the teseh chls ub« is 
short and l«ds bda^rdenily to (he surface; in ebe raefe ho^ 
ew R a eonsiflefably Jon^, b ioinfid by Oie d«« caiiyn* uu 
spm. and reechee ihe sorfece ihroutf' rbe penw-ihe male 
eMemeltauialorBan, _ 

THB HJSToav o» UIOMVS. Eaoeiory uibuke are cem^ 
m many fftsertebniSB and In our aily ehordaie anceeiorv But 
iheic aniceure «a neUy oulta dHTewm from ihai of a ^men 

Lklnev. la AjftpAhxts (hece ans only a few pairs of aolairt *0^ 
tubuka In ibe tMoet napoo, Theeo do not dtala wuta fnn w 
blood weam. ln«e«l, fl>a ww collect* in the ^wd fillip 
Ibe cavliiei between the bcely or^m and draJaa thoiee ^ W 
kidney wbutea Netdoihetubulia unite lo a ootiBnOfi poswiOf 
openbii each one bai a eepafate Bny epanin* 10 (he euiftca 
p (he ride of Ibe body. . ^ _ 

It B e to cry from ihu serf* of tiny leparete pa.^ PW 
to a bwnan Udnay, and numareus ebanpes have taken pla«. 
By tbefish iiifothe iDbolee havebeeo alaboreted by ihaaddliw 
of any filter (tfemeruli) at the top; the are ptb^ lopiper 
Ok a pair of kidneys thal appear « iw Ion* strip* 
oeady the knph of the van\ alonp (be back ©f the ^ oavur 
tbn nibulee bo lonpf epm sepaftwiy to the outside but ottie 
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10 0{npt7 by 4 (Alt «( dixa [At» a pocka 4i Uw bwk of t* 
body. A dim bleod cupply to ebo fltten 4Ad lubvki enalM 
»k>ifn to elabotate urine fioai die Mcod stRem mhsr tluin 
fcoo the fluid preseoi in ihe prtmiCfve body avuy. 

Tbie Iniennediwe type of kidney petsste in empliibuna. Boi 
h tepc3e« 4 modeeplad Udnay appan, Tbe old Iddney 
paniue - tubules, ducts, and all - is scsapped cMlrdy to 

Um 



««« to aM ■>■ IM to a «(toA TW *w «*to h Atoi to 
to>Aa«vw.enMmat*« [■aiiitoiStoaw>at. iMitiar 
toa «i«ai •/ a imnaiMii Mob m hmm mi MtoMi b a (r» 

«vretofy pucpanea, and ibe kldnoy Kssues become conceomcd 
B two ioM isasua «ell to tM of the body. 

If «c ewnina. ipoch ma^Aed. 4 ainfk bdoey tubule of ibo 
^eraloed type Man In tbe rro« kidney <t» a total of aetofil 
(boucwds) we And lhai it includee 4t peoslmal od a SUe, 
oc Kfooientlui Throu^ tbia paaeM a eonvolutod blood 'iweJ 
tom »Ueh tlquid b Alteced; plMaanius and ^nnel lofleihae 
ton a reoal corposck. Beyoed. a tar^poriioo of ibe lon^ of 
the rubflie ia ntash fblded. orcoevoluM: then is coosidenbla 
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reason to t»llcv« ihai miKti of U>e mote useful portions ot tbe 
UquM lit nnterbed teCon it pasMS oa to the iirai^ put of 
Um lube and so on to Che eucsMl& 

Tb« h«mn cubok is titrilbr in moei ra^rds hot dUfers In 
otM noticeable fcacure. Pan way aConp Uio eoAVdoisd nibuto 
(here hat been ictfsned s (009. thin kop (Icnowo ks the Coop 
of Heok. afier iu discovetcr). While U is difAcnJi to aseartaio 
ihe runchoBs of such small siAieiuras, it is probebk (bu In 
ihri loop much of ih: vmter pumped into ihe tubuk 01 the upper 
end is itafeBoHxd into dw body. ’Htis {Cocure iliusinies 00a 
■soect of an Intciestins eeoluiiooao’ sioty. 

primiUM verubmcee lived invnersed in fresh water and were 
commuaDy ateerWai chat ekmeni into their Mm. This 
would wxl to dilute (he body l^uJds asd blood to e defite 
too (met for i>w wefWbcsai of Cbe snimaL To countentcc thb, 
(ho plonwculi developed to 'pump ship' continuously osd 
mkJ out s sirean of dilute BdUkL Tbo frop still Uves m or 
near the weier aad has presorM the old^ashkned typo of 
tubule. 

But what if theanviroornerii shifts; if ibeanimei, forcaomide. 
pbandoftt the wntcr for land? The proMrm now is>ni llw revetsb 
There is no denser of too n^uch vjicr but rather of too little: 
with conunual loss ibe anima] would dry ouc. its bloo*l become 
too ihkfc. Anv>ris hmd funm we llnil tint rmny Mptiks have 
Bolvod tin prebkm by redtninp the seze of (he slomcnilus. thus 
dKieasms Un amount of wsier pumped out. Ihe mammal 
Ins fouad enoibcr. if more cowidafeout. sdutitn. The pump 
sUr Nnctions as wefl as ever; but Cbe nsanvnal is an 'Irgun 
giitr', for by means of (be inMrted Im mush of the water It 
uhen bn* aod eflbctJvely conwrvoJI 

RephooucTivs oaoANS 

Ssrual reptoduotUa is one »f tbs oldest established features of 
livifv thjr«s; even in plaots we find, |tBt as io anionk, the 
produsCtoo of and sparm and their uoioo to commamc a 
new aeoeratJon. la many tower animals the two sesai may be 
combined in om animaL Iu venebratos, however, separate 
seses > male and fbmak - is the almcai universal ruto. Ths two 
tern may diflec not ooty io the aetoal cepreductlve orvsas but 
to secoodary charKien as well. SucQ eecendaty dirTctaiwea tie. 
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in gBncnl» mou biahly 4««eioi>e4 in (irai bgc ire <M(e obvfous 
in manunab UKh u (mn 

’ntectaentiai fuitfiions whldi asysisn of r*erodwjv« otum 
miBi sgMcm [ftclude tbe prodgoioD of tb* pam cells > IM easi 
and tttc apenB - meehtndms Tec Om union of IK wks and, la 
dw cue of 4 iDAfnaM.! swh as man. nwebaMms in the btnak 
Eer (iK proKccien and nouiahmenc of ihe muliiflc cmbiyo. 

HUMAN SBV onoAHJ. Tlw ^imary tea lUnds of lha femak 
an Ote ovades • uBall bodies aiiscMd (o ibe back cf U>« 
abdosninaJ cavity - in Hluch tbe e^c da^top. Bn4d (immIs 
cloM Mide the ovaries glw cncraoce into die i>aire4 «a ubes 
(ovMuM) wtkQ lead doim (e enter the upper p3ri of the ments, 
or wcmb. heavily wailed sae la of randameAUJ UnponaAce 



•I Oiai k fdnu tba place of die developfiMM of (be embcyo. 
B^od dw uonis (m Um vigine, deieli^ed ia maBmals es as 
aid in (he iMcmal fcRiiiuQon eoaraoterUiic of die iroup. 

In ibe male (beessenUat orfass an the teana, wbkb an filled 
wtU) a larp aumbsr of (ubules bi wboee walls loyrieds cfipema 
coma to full deveiepnwM. Tbs teates ocipMlty tay, like (be 
ovarlM. in (he tec* wall ef (be abdomen. Bocin socM maswials 
Uiey have deecavdsi, to be liiuated a a poieh - cM aaenim - 
outside of (he body cmvity. Tbb genenl immmaMo pcei(k» 
teems lo have irnen in ralaiion to (he faei that Ihe delkate 
tpenns cannot Om^lop if the tempeniore is too hi|b llie heat 
of Ihe interior of (be human body Is too inecb for tbem; b tba 
expand tcretun ite lempcreuse is semil decrees loiaer. 

Sfonpi of sperms takes place ui a hicWy colled tuW <iba' 
e^didymis) lylnf alonpide eocb unts. Preen (here a lube Imte 
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up oiic Um boJy MMl. bMow Jbe Nrtto. Um lif^ 

wtuch puMS out into the pccis. 

HIOTORY O? THI BBOROPUCTIVB OROAMS. lo UtC HUU* 

UM vecuMMtt then is iteost nothin* c/ tMe coioplicnted 
crtutf «wp* Om «k theanclve#. Thfise. mwcb Rlflcc to 
bum with, doveuop u psired ridju CP Hm upper at the 

body envity. Both ^ end ipenn wets oi^uMlIy tbcd bio (be 
ctvitv sucTowidins (be etpens o< (be My ud nsched tno 
MrfKa tDfoucK pom at the bMk end of tbo body c»ity ntv 
tiie anui and the udaery opMiftfr 
But dumplAt ews »d mnn pell-mdl into tba mdde of (be 
tody Is a nttei ir^lent sysua. Eycn in teiia tbeic lesd to 
tovelto tubee to condua diee products to tbfi aurfacp and fucb 
rubn lue pmMt in all land arioNb. _ 

Tbm tuM Mw 0»d dlfftfest oriplna b tbe two mca. Tbe 
fonalo tube* • (be ovJdueii - are new itruouna It «HI be 
noticed (ba^ alibeu«h (bey reecb oMy Uie whole dbiam 
frOB ovary to uterus, the esss tecbnfcaily ans *bed loto the 
eavtry oi tM body Jun h ih^ were to with. Tlie ftooel 
ai ibe ertd of tbe oviduct unialiy ouhea ihem, tot occaslooaity 
MO may <0 astray aod may ev« 9 eeone ftnihaed and develop 
B bo jBoeraJ body «vlty. Thtoe tube* are paired m primitive 
mra and *1311 ifc *0 b such prlmuive iDammals as (he dvKbtll 
ato utoy aiueaitf. But m bl«Fwr naratnalt there is a undeocy 
for the two to fuae poaterioriy. Ibe ead portion of the fored 
tuba lorra ilw w*ina. The lOOfe prouncl uMns - place 
of ffowtb of iba yoon* - a ri*ll double m many raarecoats 
but is riread bto a rlafle strvctuK in men end bis prunate 

fiBte plinds. (00. Mva acquired a duct, tot b quite a 
deforest fadiloo. We haw noted ihet biiher vembraMe have 
dtseaided tto old aM of bidneya. Bat ben, cmb apb. *« haw 
aa eaampb of tbe retootiod of old orpans for new fuDCtwaa. 
Tbe leails or^nally by in tbe of the body cast door (othb 
BlvaaaUe kidney tyssea. A pan of tbe tubutee of the Udcays 
fonn* tbe ^idUyiais, aod the old Udney due* has become tba 

acim duel. We have notto ttot in Sian tbe ^«rs) duct jobs the 
lut* from tto kidneys and bladder, and a iraion of two su* 
fooeiiooalLy dbaiiTular scruKum to a commea cutlet s eemed a 
bk pocollar. Tbe foct that the Mtte have borrowed pan of the 
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>4m, tM Ml M <Hm 1 t«tM ai IM b»um a C. tak aM 
ftanfc W»■—iliiMt ft * -•‘-Tf *- *-BirM^in ni» Ti M 

ifca mt ^pll mt >«»» 

tf «»• MM •OMW arataMM « MB 

tfMM ««■ M UaM 4 «M ••• M Ml MM ■ M hWMa 

M tfMMlb •■■• Mtf*m iftnd nMM iMM* tf iM aai/a«*r 
Ur* l■|l■lff MW im£ aM • MSM. IV awsM tf iM Ml 
MM^I ^MMiwI«I»—i MlMMfc M IMMUM 

•M • M« M l^l^llllll H ■■ l» tf oa IMHM n >»M 

Maaatf (M wnai W<* iMiial» Im a arM^a Tkft mw 

• MMM A M4M I* MM aa^Ha M Mm 
M M MiiM B MMal*! f*M IM waitfimi M«>M 
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»M V • 'tfMa Ml» M KttH MM aeMJi'Hj’ MM tf M MM. 
la Bfttfi bwmhIb MK A* Ua tf • atowa, iB* »^M dwtfM ii a 
bmM MBtf ira«tf PraM J e« U« a* sMtfM tf Xe mUm 
(aM M Mia, a akM IM TV|ii iliii>»a b (a<M {aa b 
IB* M(na( IB* MSM*) MaaMMa; a sMfi {■ a mb) iBa)i Om 
btf • Ma WiMM. (Al«*> WDM. MMC 
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sy«an for iMr coodocunt Ciib«a fiv«s. oT ccmitk, • 
mwnAHfe wplapuioA for fetnm. 

OXCULArOMY BY»T9M 

THB kLoeo. The humin body b matfO;! mier. Much of 
ihrt ItquM 'a eonBincd ui the cdb; however, i coosktoraUe 
AfiXHinC • si« quaru or so > b free in Ibe body, belhini the 
ceib. or enc*o«ed withh (M ipCBaels of the eDoulatery eynem. 
The cells thus bve in • weury environroeni, enft Che meiaten* 
u«se of tbb IfiWDSi crwiroArrunt in e ste&M condicioe h e 
iMUKc of (mi icppecunce (o ihe wdAie of (he humen omn- 
Kd. 

TMs isqcM iBceder of ones u not. of cosise. i pure *dini(M* 
Mier, lb: Wood liquid, or plasae. cooceins imny netcrUs in 
solution, la pen these ere ihod producu on Uw wsy from che 
ieusene cr pUm cd* sconis lo (he cdis. weau iMiter on la 
wey Co the UdM)s or ocher pieces of eiereUon. or osyisn or 
cerben dloside in iremic to or from ihe Uis|s. Ibeie trt, 
however, other meurlBls whkb era s pennanent pvt of the 
blood. Much of tM work of Use kldoey has to do with the 
piiiYn iiinn of (he proper teienee of iheee dissolved eon* 
slitwenu of the blood plwne. 

More Irtfcf ml nti perhaps, ere she Uwrpoie salts wbkh era 
preseoi Of diese tM mon wuna von Is ordinaiy cable sale • 
•odiun chloride • but there ere abo ocher sales. IndudiAd in 
(heir coraposiiien eaiboo, pocesjum. obhim. end otiier elo- 
menis. TDepreponJons betiraen ihevariou* saJuare rerserkibly 
ronstam la mas and all ocher vertebcaua; aed u b of iawreat 
ilttiiheae proporQoos eueebacat oacily chose fbond in ordinvy 
sea vraier. 

Ibis feet. U has bean uitgested. may be explained on broad 
eKihidenary ^nda Alcbouih the vercebnuB raay have 
evolved If) irssh wactf. it b senerelly beberad ihei ibest e^ 
aixBScore emont tM very simpbac anirnela lived in the enoenc 
teas, (e such forms all che cells were exposed (o see wwer asd 
thrived only in thic cnviranmenL When (rater bodily com- 
pteity was etteJned, meny of che lissues no lonper (ay on the 
wtfftce of Che body; bui they requirad s sbukr alino emliurn 
for ihstr aK hte n ne , aod ihb oiedruni has foJIcisod chem mto the 
interior of the body t3M0»)(K the developaieni of a satty Wood 
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plaana. Our Uc«d Is, la «laiM, an edauO pool ot chc early 
Pakoeolc 

ne Uood aiao inctudea, of cowm. orsuiiseu eeDular bodka 
Most ewiston of Uksc arc the iM bJocd eaJli, cheakefsIopM 
otpcffW aliieCi in (hair nauh scage lo man Uw bs) iMr niKte. 
tW 9 Me iMr colour to ihat oonreat of the eomplw pr«uk> 
hen^ioWn, Mkh is of vital bnpcrtaace in earryinc aeay 
axygan frcm (be lungs aed is also eenecmed in the reuim 
ioum^ of carbon dioxide fcom cells to longs. Also pnaem 
an Anotis tym of whUa Wood cells. bcMidisi (ho largo Jam* 
and the savaUar lymphocytea. The foneer, at kasi. an 
of gnat importance la the resbtanea of ihe feo^ to bacBnaJ 
invaaioft: iba lyrepboeytea nay play a role in the repair of 
miered lasues. A third type of fbrra^ aknonts Is feoad in Use 
btood plaKleu. Tbeao are liny disc^ mudt sniUar than 
red whkfi ptay on iraporieot pan in ibe dolling of the 
Wood. 

The red Wood cells la a human body art to be numbored io 
biOkna Tbelr dfoapan appeett to be. on the avaiw. bw a 
ftw aeeto. Thus, every eecood of itu day seas tftfbinh of perhaps 
lOiOOOjMOof thMc^ to tberedstarro* Inside i2m lar^ bones 
of die body aad Uw deetniedon of a tinUar number in the 
spteaa and liver, which are ibdr ‘graveyards*. Of the life of iba 
whba ealla, much fWver in numbtf, much lass b kaewn. The 
leticocyue also arise in the booe marrow: the Jyioptiocyies arise 
10 lymphoid lisstsea, dcscused later. 

essdNTiAL riATVkti or cshdULanoN. Tbc liiccd • 
nowhere a slugsish pool of Uould. U movesi It be transfonaiioo 
sysKto. 

A viHaga has no traruponailon pcobbras. The siorsa, the 
church, (be school are all dose ai band But In a greel dty 
uansportatlon Is a vltaJ rod Just so edth animals, to IM 
i imp tftu typea each cell may gato tu own food and oaygeo 
dihuJy or do so Utrough the courteey of hs nectt4oor naighbw. 
But in a highly co m plex anitrdl msens of circolatieR oTsuppM 
and af disposing of waaie must be provided; eoena son c^ bleed 
symn bom be ssiaUiAad. 

Id BOfitt invorabrate i^>es tlo orculatory sysien e partially 
open. Blood may ba pump^ out lo Ihetissuesio closedchanaets 
bat aUoviod to iBMr back ihnugb smcos between the cells, bur 
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iri ih« blood vMcukf of btotxi 

co«inite4i«ly ot ol«ed _ 

Pwtf i«*io typM of Chiianda •fep*es«n Ifl Il« »W»m; tte^ 

iraria, otpiUartM. Md vein*, m itoA »»5ul4f b *Bo 
main propubi'« fon* io the *y«eai. drtvla* tbo Hood u> omy 
pan «rf32b^. tlwomfW hove ihlck rfmieett Md 
piou, ibne OOMtfd ©f J* el»st* •“ 
wiUistand hich pr«sur« and c«iv ihe blood from the tMon lo 
ihft onara. *n»o Wood i«*un« » ihe heoft »t a mort duipdi 
pwe Utfougb iho veira. iutu in diamewr aod wiih ihiaoer 

vital ton {rf Ore ayitem b tha copUlan**, a Uay network 
Of veMali lylfti in -ch onan. cemwcunt the amnes vriih 
vaittL It b only in 0*0 eatdOatias that the attml c^a of iW 
wort of dreubiloQ 4» auaioed. Only tWoufh Obrf ihin *olb 

can paa. la o« dir«e*io«. ibe foodmaMdabfteedrf by « 

of (U body. aod. ia fta other, the eorton diottdo md o*^ 
wute imierfaJ* destined to pass a«iiA from ibo clrcubtaa In 
luns ot kidney. EachcapLary b ano««diii^ 
boL threading tbeef «y iwoudh evsiy pan of tiro body, ti«ey are, 
all bi ilL vaiy nuenwous: Uraii wlb P'«»" * ““ 

ut « deoi «th tiie o-«it of tta 
kiAA/i fron Tte DOtot erf view of iu fnneuoei « i €an*r ©i 
oxyemi. Uavio* iha uaswa of any wtaa as a •bhio'. <rfy*»-po« 
maienal, ihe blood aroiHMally pas»e» to eoa of t>*o ma^ 
w«o vein*, IM ««ae cavaa, which «tte<t ih* niht side of « 

TWi smKturt b a douNo^anelled pomp, 
drambwa, lyin« benmth tiro bceanbooa beiwwfi the kiu» a W 
lothekftoftbeniklUwoftirabody.ltisr^ly 
*bape, the polai downward, the b»»e - it wWch all the vaa^ 
SSTce imro - et ibe t». At Ura too era ite 
umpncatWely thin-walW outer rtamhen '*«obtooO 
from the woe. lire «i.o« Wood ^ 

Mht atttin and tben doscaode iei© tba 
Swif of wotMcks • the main puropi of 
vatrta p,^ a Uek«rd ledkape as the tivrt 
contract and force tire Wood pasi anodrer 

ao anciy whkh dMdm to take the wood to the t>*© leap. Hare. 
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ID psssinc tbr«MsK th« «i^iacy mieiiu ol Umw 

siructura, wiQA is i£kan m 1b suhaBcs fcr CArbett diobde. 

SpBcitI moi now reJum (bo Mood lo iln M tide of cbe 
bea^ wMn o similic pmmi ibrouBb iiriuo and veniiMo 
occws. Tbs wsJt> cl tni} mrrklB, bo'xvw, are coesidetaN^ 
(lucMr tban an ibo M(K(, for ihtt puitv fwe« iha Mood 
10 tbo noat dbiaoi pans of ibe body. 

Upon leavins Ihc hean ibe Mood eoUfo Iho noru • i lai^ 
anery with voy tbidc walti. which dm runt uoward aod (boa 


lo the leA ahSo of (he body. Over ihe course of Uus anh 
la fivEf) off (he roain vesaeb Co the head and anm. The aorta 
iBotf tuna downwvd aieni (be back wol of the body aviiy 
beiMtli (he harkbooe aod (raveta dewe lo iha obdooeo. gtrlaa 
off btaocfUB to iba vaHous ocfaas and (o (he le^. Ibe Wood 
pauea lo (beee oi^nsi paaaee iolo Iheu capiOuM^ jnca up 
iu oayfBo. ar)d tesint 4 «an cts douMa JourftQ' Qwwtfi (be 
b»rt. 

We have here dncribed cbecfrculaiicaifromibepoieiofvifiw 
of oxypeA supply. Bui this b only one of Its many fuoctions: 
(here are various circuits. A gocd ponUn of the blood 






nuim dineity to iM heut but, cluuted ^ 

(ba ii*ef. whara su^ i% #•»«» W ark4 traiurarmad into D)«>po 
(• son of a^inMi sureh) for sior*c& 
a«cwi,*TiON IN PI8HM. “This ftemafi arcshtoO' wm 
d • v«fy undentandabie o»« u><J one that swim quite wen 
tOnM u) out nea<Ii U is. hoewr, quUa a dllTerem ona In 
auo teiufts ftwn Ow laid down In pruniOve wtbfua. 
Wa ibali (WM M*t ihe aontfasis and the cBain steps by waxo 






TKt HUMAN acoy 


Ml 


our 4 WB aysiem hu evolved. Hie hisiocy or On venous syiun 
b in ioleneytu one but one (hM ebell not deeua hcee; we 
ehalt coniBie our auentlen t» Un uoo’ of ibe Mart usd dn 
QMin oruSes. 

The hnn of e fish b s food pusipiof orpn but e sbnpk one. 
tttpure Wood colen the luifle ethuni, tlKci tbesmfle venirkle, 
ind then b ptirapod CerwaM Into the ihroai regMH lien the 
min iluoec vessel (ventrai aorta) dIvUes inie a nvnhe of paeed 
ressWe. Tbeae renlfy Idiq eepiilo'T nesworks uoMr the waib cf 
Ihe ^ ehomben: hrro ovsswtoo (ekes place. Above the fill* 
the vaHous veaefa ncombme, some Eilo«>d oocs Co the iMod; 
iln fenuioder, ewketed in • bive tiemi ewta, pusee buck 
dovm Ihe body Oenoaih ihe backbone lo bo dbirJbuud lo che 
vnriotn cepUbJ^ systems in ihe or^un. 
la Oth tin circuit nou: or^ns^hcan-»bnattunf •ppertna 
I rii]2nTii is man. or^ns-rhoarv^briaihint appatoiee-^heart 
^erpani. How have vpA happened to deubb op the beort and 
add 10 tlK sintpie tlsl) mediod of Idood Wrcubiion an esuo 
pessop: chrous^ ihb puntpxif iimcUireV 
COMPLICATIONS CAUsso sx INS LUNQS. Hw sdswer, of 
course, bes Jn ihe chacife in btealhjig •pporuus. Wlicn kui^ 
AfW appeared in fisins they vrare merely iiecbsory bresihlof 
or|am * usefel in Uree of need bui sot a part ctf ibe norsnl 
syetecD. Liko any ordhsaiy tyf a n of che body, die W ood Cmn 
cfiern patsed b^ to (be heart cbrougfi che re^fislor vseout 
cMor^ Hub when, in a fnh vNCh Cents, ihe tills were ion* 
porarify ouc of opeiviun, pan of the Wood hom iJn heart werii 
to the luni. but only * part, funher, ihe puriikd Wood, ohan 
RUtfped CO iha hean tPom the lunf. irunikd wicb the used btood 
rram chabody. 

fn (bb fashion iM bicod sireato oas alaaya cf a iiBad 
cbaraoier; the Wood icachjni Che wfiuta of the body itas jjan^ 
ooyieraied Wa pertty 'siaH't of dia Wood reaehint che Ms. 
part hod hsB eome bacit frcni tbac ortaa 
Tbb si • vov wasteful sore of system, fe a Mi It ndf])! d» lo 
tide che anttnl over, but it Is ei«cad<nt1y insAcIm. Asd yrt 
it was ebb makeehid system that Uw Arsi lood amniab ioberfied 
and with irticb ihey tefon life on load. Hw ffils bad vone. bui 
smiaT arWies led on eUief side fcors veotral le dciM eona. 
The 1(010 wen aitacbed to die last areh. The freth blood from 




« MAM AMO TUB VBUTBimATM 

ihe luo* IKOI to tbe tM. rtiwd wiib wbM Wood fron ^ 
w cif« ft©<ly; m>«<< «»<** of tW* wn wem mor# o»^ 
iDdMrifiiitUMJy to lur«B Bud body ellto. Hew w do ow *«h 
STSLidblwo of dreuiouon; bow J 

uuir4, iho odfiMi WM/ KponitWfi of fteb tod “»•« 

ih« ‘proWem' wbBb, oeisolvod, wouM prevent effld« 
So of ox»n In Innd fora* nftd «Mld prevent ihe developnwm 
*hWi depood ro« «■«« open 
eurwm^ «|j^t«a blood. 
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Tlw 'soWlon' h, otiiigwl/, life of i*« 

difeioor dfenaalt. Ho* bM *■ been ■ooeapiAed? 

ttDVCtlON OT ARTEIlAb CNANWtfcO. Ow WfeWJ>HUJU 

H If) ob«)e«u Mfe Wilfe ibe bfe uT ^ iMR b oe ned for a 
cccuMfeabta aiifcir of pi^td aRb« m Oe ibroal rcdiM; 
Chaoe >*«• bracBe vouV ndueed. A pac port ia> ibe 
orfH te bfeU retailed aa ciaaaak for the afeln resell Trem 
ibe bevt ce ibi bea^ To ibo baA pau the laatk an aiiaenad. 
Iliew oRhai nraiaala' bspna diuo a nreawl a( Beir upfier 
eoA iVon tha demi anoa aed na (a tha Jew atone. Ao 
lOferr^feia cw at ardua «aa for dta «uia mptij 

M Un body. Tbk ^na aa a mmA immtof fidun; it is tfais 
Medidoo cf dfe Anal arferiei an bad la fiptUia, 

Ona fortbfe sw 1*^ ea w Aa anErial oaa d ittQo roood la 
Btanunab. A npulahas t«o ardaaoo Aa^B acafe. oaem 
eicber ^ of Ae bedy, Ae ten jeiaAc a Mr aeune don 
the b^.'nm k aa aead to All davAacfea oritfvkB,aad 
aa ted tot berh bMi and i^Bfeals bawamalnedbiu oaaof 
itee tn sirtKima. Bat. taiowaly, Ae birds happened lo An 
rafeined to of to aide, vbia a naao* ic ■ to 
JeAona tot to ben pnamda Aaanb afto aana. 

WiA ilw aod ewlmino td aneiW cuto *( Mve 

now a fep afiiw i of body aad to« pna^ aben Aa bnrt 
Ukewtia. oa to voacafe cad. toeoseoe dotoeped a enoniloA 
CeMW to fcefe bearite Mb Hood toa to haps aad to 
nfeb] veto dnMa^ to body. 

lEPAaATtoH or TWO aioas or rua HCAaT. We Ava 
eow adiiaved a dtoboa abwe ae baa two dbiuife iroto of 
ooerto to beart ato rmt dotect *oup« of anerto 
leading trm ib 8a a top a to ban taaka a romei 
conditioe of a toto pwm we are n beow oB. Boib cypa 
^ btoed ctiD nAdlc ionde Aa ban. and ew e e pifi ik n of 
exional ctowto k a toeto wfe. 

But to ton. iDe.evotoaa*e ; ao cee d n to tola Thera 
e itiN sDOfe feiMe at bHod aaaat a to oropbibtoi. Tto 
two ato ara ^aim, to Aw iafeto iae tot of to left 
tide, to Body too to tigife: da eatya toons gnat vemnda 
tot ffuxiac toy ocoir. tea Aoe, b oaaaw. wa ted tot to 
wdn-ot* Aocea b KhaarAia nad ecaa n pfl w haa a 
penial dorw of to ttoOida. Roady. a hMs and manmals. 
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luirsBM of iho lymph thanmlf a i1ie thontfle duet, « 4 Kh 
paaes up ihe M) siM of Che beck of the tody (e 
Into one of ihe wins pOk the he«n. This dwei eorrUs nos 
ordanary lymph but inuch of die food nuiortal abaortaJ by ihe 
tnwnims, panicula/ly faa. 

Alenf dio sourte ^ ths lymph vtasals lie rauAded ma^os of 
tdautt, cooffloscd in 8 *^ poft of while blood coD^ ihrooph 
which Cbe lymph drain*, ijinph nodes of dhi son lie dose 
Oencsth dw sfcm in varSew body (tpons Uk oecfcl. Ibey 
■ppOuT to fcs of ieiporuficc In combaiiuc invadit^ bsneria 
u^'h may b« pa&sinp throujiR iho lymph ortoonels on thoir way 
to Che laitenl eucufcaeiy wsseh. The consils. we haw ooied, 
nasliC of timiler lympheU iIsmd, and Uie isdecn, sravoysnl of 
ml Uood corpuKka, appeon to origlruu as lymjMU cisue 

GLASIDS OP INTraHAL SBrUBTlON 


Wbile oWK of Ihe Acuvjlies of Um body aposar to be siimulaied 

By Uk iKfvous adatom, wo haw bCcmnD incK 9 \ln«ly aware, in 

recent decades, ot the foot dau powerful Mlwtuea on bodily 

acdviiio)' paniMlarly of 

du iftt.:nD( orvina - may 

be eauseU by minuK 

amaunu of bientally J 

Mcrated cbcmccab, ths *i11»* 

boniiones cniticU about 

the body by ihc Wood Wf g " \ t T ****** 

sueam. TNw mdKeble jlV. H .U 

are formed h* a varisty of j| p ik 'll j*5|io« 

struciurea vdurti are situ* ^ 

Hied in various mrU of the 
tody and denved from e 

wukty of orpnti syaiam. U IS Wp /Ml/ 

Deepiio this smtetural 

WwSty, *e may forom* W\ | /M 

venlafMB trcoi as a uriii **^*tTt\// U) 
ibese or^kss of otcmal \\ T // V 

seaouon, die eodoenne ^ I 1/ f 

■lands. owmb w iM k>*M M om 

TUB »IT<nTA>V In MMtfMaCMMtMWIaMWWWmil 
TH e PITVITA » y. in mrW. tP-wn Swi M XM. Oiiwn^iW 
the embryo of every e. s«v a <«. im 
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wcsbnie * •noil powh ftho inftndibMlufiO grows «W fi^ iHft 

bcUMi of the fortbrem. ^ 

Mootu^T^bermOi kfro*Bih«TOofofil»ri»»(cf,«^ 
MTtarwD We«« •wxteWJ, th» MnftMlon with the loouQi ■ 
ton end ilK combined 

niiglaiy gbirf. It Is lodgBb jn # onaU peck« in tl» Use of Aa 

MaSUsd w«naU»ai»e«»svlfcbov»t)»b«kpar»rfiheioouiei. 
lu arlw avolotionBy history U ebscnre; pechapi it w 
ocigiMll» • wimpetain ^sctd »cf«ing^ sort ^ 

iDSttSl loto the axWlL In « developed 

Diuiitoiy is the most importsn* of iho 

«iog diwfly in n-w W b« >1« a 

doonneisng rtflueo* over o*lio* endocone eifwiiir^ 

StoSrf thepiwitsjy bowtone*sad U»r eSbcu 4 conea^ 
BB Afield oCWologteei *0*. AppwwHJy Uwom* numlw 
ol such seswdoos. end their eOectt ere wtdBpread p» por«« 
inhB of ilie Biniiiiry, d«ved from the Infundjbular (Much, 
jppean to fco^lsdwly InBciivo, eiawogh osttseB from it luve 

upoa s^otb musole. M«h ti«m i^^rtsm 

swttOM of the nteeior lobe, dwived from the Hypo. 

fuoctloQ of the mtertot Wbe is se« In its 
nowS^Ji Us long be» »nown that ppj>mtn u flWroteW 
SI^IataeiDeBi of tbe brpophjsis. K ih* enJaf^meni tato 
ags. an unwaahy large boi 

cowth. cantoiiarly that of tbe skeWon. 

of foottioM hae to do 

“rrjsr“.2? ss 
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li knovm lo uunvUv Uw Ayroid «M oppean also 

M have A 9tbnulatins «ir«cc cn tNe tone* ef Uic Micnal il&mb 
AAd 0(1 Om ptcaihyroids. 

'iHYiiOtP. TIm (hyretd. a 'aluetiHhaped* lUitd, ba brieand 
imporiani gland of lAWnaJ aecmim^ in Ota (uek. ‘Om b 
tba aduti hwnan being baa M par4aiJa( conneaioo .either 
foMiiAMlly oc tMlonucally wiA th» dwtabit eyaian. But Ab 
gHAd orionairy TuncuenM ja caUng, In Ibtk .lar^-enf and ha 
bind, as «e have noud. the food is oMalnod train naiv drawn 
into lhanouthaad out through the gill slid. Tba fbod panatKa 
eollertinthanoororthe tbioac. Here cheraixiUMied aireugh 
(tetmad the eodcstyle or’internal groove') lined wicb dlia, whfcb 
can)r uw feed paroclea (« the leortueh. 

In jiwed fernu with a changed anting apgantue Ab groove 
cPocBg Mp gnd tbnvs an inleenak ghAd. 11101 (Id thyroid gland 
Me been (kvelocad from ibb disoorded icnxcura ii euggeetad 
(v ita dewiofMnem in maiu It arioee as a peebet groaing out of 
Cbe undecaide of the ihreot; a pit in U>c beck of our tonpu 
fcpreaenla the glace whencB U startad. But still better proof of 
ihia hurary is affbrded by tha iampreye. In (M young (anpeoy 
the groove for food-coUsoting h pnaant much as In AittfiUoxai. 
When the lantgrcy grow up, ib food habits change, and Uk 
poovai become an cncloaed thyroid gland. Hw two eiruetuivt 
are Muelly ideiMtal in the eame anonaL 

We have noted before Cag, in the dbeuesoa ^tbe MQcasa 
of marikcd change of funen'on, of Um re-uc>riaition of dbcaided 
bu cf aniABl oppartiuj to servo new ncede. Not only in the 
Uiyteid boi in etiwr glands of laiemai aacretlen as welt we Qnd 
many axanpioi of nature's acoeomteal habtis. 

lib uoponarK* ol thyrnd fuibtion In lean has long been 
homes, llse thyroid secrelee a inaueM of which the active 
pordon Is chyron'n, a relativtly simple chembel wteeanco wMUi 
has beofi tynthasbed In the bborecoo'' tlus bonnone vpeen 
to ba vitally Imponani Ibr growth and Ibr the maintenance^ (he 
oonsal metabchem of the cdb of the body • ttair propar uce of 
food maieriaSs for eneev pttNueiiofi as^ Che maiatenasKa cf 
vital pceceeses. This ftinccien b, h will be noted, not so dbiaoi 
Ae<e tba former function of endostyk to leteooo to feed 
supply: and h b further of Uvtarm in this regard (bat the chyrttid 
bo c iDon e . unbke oxM otbec interoal secredons, can ba tabeii 
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by oogQt ted itoK «M(b tbe body ibM«ck Ae <fi«esUve ti^ 

A ci>flWH > otpwftBE a»gEwi> of thyicid d<ort» 1> the ^ 
«vlepnw^( of I |iHU« - • spvSs cmduiMi «f ihc ned: due to 
«nb/fmoi of Ae Odtiiiiun m AytoM fboevon in 
<Brly life any moll ta Ae ^odactta of a typoof dmrf csIFed 
a 'Grain'. 'DwoM AMOK. n ^ binM y. appeor w be rtwra 
peevalcct « MA eev«rod by Ae HAimeoe plodauoA. The 
Ihyroid li e w iof i AeAdee ledne « i« (Aiioii*il cempoeiben. 
llM Mine iai>K MS Ab body M iQOd «ud cotM 

ecisinttJly froM Ao sA Awuudlji ^eial w actual denude 
the aoU ^ iBdian aad bsce diaOen • reveal oece )ee<ev««d 
are a tod a tdBctoM rowdy e( Aic ehr ua w. To eectv 
pmoie tot As. AdAo It Aequoialy APfibad anlTdally • io 
tabk t>lt» t»f canAhi. i 

QibL'FOUdU MoiVATivu; THywuo, OASATMenoio. In < 
ftchM (he (Mpae hfoAioc orpoa. Aepito. do w lop u a acdfii 
el poked vbid pom ow rreio Ae ttdes el Ac throat 

in me anbryD taaSy break Araid A Ae ewAie 15 9II 
Alt. la bidter tond vnbns (be bmkdAHvh ito>«r occurs, I 
bw dgvAep in wmiat evUoA Wc Mad cstdke that 

ibe lint el iha vris waa ^ A eeiMAoe trith (he ear. 

Hie oAs. store patMswr. powba Mae lelMwn to open 
Writka. Keveier. eAMoe of cAb eiud IOta amwid the 
rtorpiite do perM sd Ibm teto lypto <d dntdt • (h/oMt and 
(oraihyriMd - «bid ve A befwiad to Aeeeefc icpiooor nun 
and other rutlolaitei 

The thyiBM lento a lano ow of Aaodbiar Miertal ia Ae 
nuflien lelco asd Ae yoteapbaby • » krpo. A tact, thal il nay 
came senoes veehle tqr — if r e iod sA bre aA ia>. Ii Tub 
to prow, bovavtf. aod in Aa odall beeuoie incorwMuocs. It 
ceems sure Aoi Ae dQ«is ease nverAnt rela A early 
hwoeo po«A: bw w bate K yet bmacMcrcae daa ao A aifaa: 
ify nio'i furnmn oiajhf 

TIm paraflQaptA - lAtiaua famwd bmm odl sareo derived 
frost Ac pfi petrebci - we fOwid A OAn » two paei of liiile 
KMASofiBiAwnbeddedtodie bod: of Ae Ayrotd pkod. The 
presence of Aew Hnla ^bedr k Aaeocial for otisieoce b mn 
and eibw aiateeiBk. aa mm riiarwwed «Ast Aev awe aed* 
dentally rco P— t m opm^o as eo Aa Apread. Haw Owe Ae 
pea«r of leviatioc Ao oaoiai of Ao Aeroeni cokaum 
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ciRbkCinB in iIm Wood. If becseM of ki^ifoptr rioKivoning or 
abseoGB of SM jumUirroidf cBfciufn N^piraiten Jt upsoc, <b: 
nuacN) beeosw ad^kct (o tpaims. and death is onvubion raty 
occur. 

THE rANCHE^ne islakds. The panmas, «s fmed'eto- 
whHOi u« in the main, a gland cntimaioly ceniKCied with Ok 
di'geeiive tyttem. pourins iaio iheincescn: i nunbar of <ni)«ue 
in^ruAt In dignwon Mott of the cells of ibe panoaea are 
obvIoutTy concerned wdi (lie romuilon of sodi subaiejues. 
Long ue. iioeoer, it was noiiceil in mJcroccope seame 
ihAtinthepenCRasthcRWHOciosiefSofceCra fonnJng'hlands’ 
amOBg Uie oUwr eluues, Tben Wands Apocored to Pe of a 
ncher dtffmni nanire and had no tubules connecced wlUi iheoi 
to drain off secntlons to the giu. It eies obiiovs ihai ihcee 
ttlenda of gluidular iIssin. tlierefon. oust some sort 

of material ioto ch« Mood tcrccoi end heeee aere of a 
aaivrc iVota ordinaiy pancreas. 

iii (he co mmon and frequMity faiai dissese ceiled dubcees 
neJIirus. iM re^slauon oftlie sugar supply of Uie body b upsst 
Maey yeera aco it was noted ihu there ««s a correSaiion 

between tbediabebccondiuon and abMuceor diseased eonditiore 

of ihe pencrces. Tius led to Uw oceeiMQty thu Uk secKllon of 
On islands migln be a substance controHieg sugar rnoaboKstn. 
Two decadea ago Hus seeieiion - inwhn • was nMCttsfuDy 
sQiated and has since proiod or free) useAJnest in ibs iroatrwiu 
of diabolcs 

ADacHALs. Each liumao Udney is cappM above by a oeB 
of ebtue keown, from iis position, as Ur admnai or suprartnaL 
lis i>—>* M gtandukr is nature but have no duos, and I tfotp 
the endocrine nature of tbe gland le apperont. h is ttoweRS, a 
double alTair. Theta are tere disuoei typee of ilasue • oir fvcniii^ 
•n outer layer, or conea, ihe ocOer. or medulla, an beer mas of 
cefia pontons farm seoeUons. but of eeiireiy dJiteRnt 
naiune. and cfihr union In ihe form of a sin^ struccure Is due 
in chance iepofiapb« aaseciaiion ratbsr Oun io any rmi 
reSaiionship. 

Ihe medulla is capable of po mia g out lau ibe Meed stream 
Kiaovely large quantiebs of a subvanca, wdl Known ehrmlcally, 
called (or epmepbnne). Tins drug a OMre 

«igero(is oreulgUoo of the Mood, as increase la tbe power lAd 
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rsMiDsc w fBW oCrnusim, md 9tUt <0wt* wfekh (»d u> 
jnake the iodividiiBl cip*tte, fo* d» »me of *r«aiM 
-Elions ih»na»e nofiMSlywWe* libemioft of •draaibo 
itka for ih« man P«n. under alraolBtioo by to nrrv« 
©r to Buioooawc «wtov iypl«*ly whao to ladiv^ual it 
eowOomltf cxowd. Altou*h cb« i» oo <f*^ 

cQonaxMa U ■ w» ** dc«top«flem of ibk 

»tai»d ii an adiptolen for beuar ftincooiun* 
«f man aM Iw 4fiMI •ocrstoo m sliutUoM vtoro ecnased 
0 Mru<w Ja fiabUns or Bwin* from *n mW ir nesw*n. 
Unto (uA tireuionioto show amoiion* »« uectol. to 
•dmoab *R nrtwnw. ami vigorom aaioft aofue*. 

Ti ii iiK«aain«» aM««it toi to ««et of Baay 

urn to naadea « jlanda which toy jumulate *o 
Ktivlty h etu*d by toir dP* bMm e<T raiouie amouno of a 
fiauU wbkh is tonwal «ih. «•» “•« vsf> aurnlar lo. adt«- 
lio. Thus to poonBi-oui Of adrendi" into to btood atrwm b 
» be oonddtfod as aascotiilly t lypa e< oefyeus auiriulMto. 
butoi»BOta»ten<»WP«"*tofKfU6W«;hi8 to»* 

efltec fcciifli s»b©i» almcsi any serueruR with which » eonica IP 

conito tt iB c«OT about to btecrt siitom Iji thte 
k ii luialy (ntctwtto to owe to embeydo^ oniw to 
Oita which oonto*« ^ mMuUa. Tbay do n« tfba w 

to powioa In which «i*ed tom in to adult. They art a«M^ 

e^ef to n^voui ti*a>i« wtucb, iastod of fetMjmnj la to 
ccfiual ncfwus system. iwtotred do«n loio a chn^ in 
to radon o«*r to kiOotyi. wha» tow B ao abMhdaoi Uoed 
ujiDly TtoadsemintoolM is thus to be regarded M a ^onahwJ 
p,fl of to iwfw« sytom. tdapto to ^ off 

latof thaa to caJeute tiuanuom which w he 
excreted ordtoty MiffoM. , _ . 

Far drftfBni id ortgin end ftiwon b to outer to 

- of to adreniL The cdfc wbi* oomgoee u «w to to 

«Bbfyo h» huddiat from to wa« of to body canty aoi fas 
tom to podUoo of to aduU gltei The CMik»l funct^to 

B of a w deffefoot aoct. The cone* reewto a hcri^ 

*Okh U ^eoiial to lift: dlMBse or atone# of to cO«e» rwtto 
D totb. Tbe «»ac» nature of to funoion of the aecretj^ » 
eocoortat untoiafli. bit k •P5-« to 
regulatiofl of to salt oooient of to Mood and torrfort «ih 
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Utt iiMJoKnAMS 9f A *iriK(nil cfivironmaaC’ for tM 

ifviK 

HORMONES or TUB RSrReOVCTIVB OROANS. iDIlBBUd 
otber caBJOfnBb liw lifB-owciWiw Asio&Bi«d <iM(h moOwiion 
kn o< • EOfoplittisd Mturv, In Asny (bmis tben an qoJes of 
nproducicvE BciivjiT In boOi sets, tod jn every cese then an 
ftfsak fCprodocUve rfiyihtw ssocaaied Mth the JevelopnHtii 
ef npe ests and the poKncialitiea cf wanetful fniiiatkn of dn 
developnent of the younft In tnu imaeure Onw ocnmoces 
are under the consol cf ^(«mal sKrecioes. Sonw imliMnce, we 
have noted, is ourted by the ptiutory, Tbe sex ottaes them 
selnfe ho^■tvBr, are active contra of bornoiie acseuon Study 
of these preeassen b acn^]> under my at tlK pneeni rlrm. 
We are far fron having tesKhc d a dcltnite etifc in our inowiadge 
of them, and vm shall here nMnfy bWieate a few of tb» skmo 
iatpcfUru and weli^sured findinfs. 

In the mak the leuis b a Metre of horneee aaraloa in 
addraoo to Ks fissstton in spersi fomatioo. Htb honeena 
epvean u> be revooaible for the developrseot of many of the 
futures of the loale which apoeat at pvbetQ', ineiMios son* 
saxMl sswuces as wtfi as dU lepreduetlve organs, and corv 
tnbtiies to ibe dcvdoptneni of male sesual bchavioar. 

^te teroale edaye a mere cetnpka role in reprcalwcljon m 
moruaJs. and, as is only to beexpecied, the honnooefUuadoo 
B much mere coeipUeaied In that sea. At last tvo, and peessMy 
store, seeresiens am produced ia the ovary. In dtapeer 2D is b 
acted that as the eggs grow they are suirouaded by cells tMtieh 
form a tbUidb Ihe follicle cdls produce a horntone tenaed 
theelifi, whkfi eurte a great influence upoo the uterus. It aids 
the growth of ihs nnsemre sad us ssaintenaace in ihe adult 
coadition. It b further respeesiMe for the pettode changea 
wIM ocew in the otariB during the repreducsive eyed*. Apin 
4scD Its hflueoee on the uteme, this hormone appears to hem 
sSjlBts upon the development of the milk gleads ai^ coniributaB 
to bchavkwr. 

Wben ripe egp are disehatged from the owy, llKre tbllows 
s period in wtiicri the devdopment of young lo the uterus fco co cpce 
oosMble Jn coonaioa with cHiswefisdasecoodtypeofhc^mooe 
IS preoent. 2ba fbUicle, when abandoned by the ripe egg, becemee 
a structure known as (he corpus luteum, or ‘yellow body*. 
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Bnlly aHoftad 0« iim in wn i Tbe Mida <»ltt now sur- 

njyndif^ il9a;RMBaaMod bsniaM> pc«^RA.^6M9pUet 
ihe ■ M MBC ^ pM0M«giy w pttaMa pratawiey. 

nakaa rrH*» ite topMattrio* asd u n i mMi anee of ihc de> 
fn*rTT Ml *—**** War, adraukiaa 

(Ik rnttryrtfTT (d IW Maamr pWids ^lid) nsuli ia ihe 

msottf o< a Bjk apply tar iba jwaat H Wnk 


CHAPTER 19 


The Human Body - concluded 
Flesh and Bone 

Tkg Mfin sysltma to Ar eofitldefed an of exirame iin(»orUntt 
to tha physiolofiu and an ratpontJUa lot aJisost aU our majot 
rtuKtional acijvruca. W« shall cooduoo oor •ccount of die body 
by 4 diKMartoo of c«o Aaal of smaun] elemenu wboaa 
IViAcUom an limited in aee^ boi wMdi. ne«ertMess, arc of 
(Nai aoacotnktti imccact snd '•fuch nsaM up by far Die (naiat 
part of ovr bedkc > the tnuMlas and booca. 

HATeaiALS 

Boms arid Oie moacles ttiat svorK iben ara phyai^o^saJly Quite 
Qiflcreet types of materioit. Tlic benea aninen, suppotcini aed 
protcaive scnKWra; musetes art hichly active • bideed. afencer 
ifie oo^ mevjAg portions of our bodies. Yet the wearelnttniaiely 
rekied io the past Usiory of vartebtaias, in i}ie onbryow 
devetepmeni of our bodies and Jn our bodtJ)' •nivitieai ind wa 
ara ihu JusUSed in vesiinj them to^xher. 

THS MtooLB aoov LAvaR. Piintiiw rnai^^llMJ animaj 
eare probably (is in Uie caae witfi early etobryos of hi|}ier lypetr 
forms bavins but two layers lo dierr bodies: inside aod ouaib. 
But vrith siowth in sba there early arose a third body tayar 
tiuaied baeween cbe othsn. Tbis roiddle layar has leetaed law 
la the bbtory of all hipher anistab • lavanetraiea ai well u 
baebboned fotTBS. Muscles end skeletal parts an hj bulkier 
prodven, but from this layer too han come die circulatory 
snKm end most of the reproductive and uemary or^os, abila 
A lealiiy raueh of the substance of tile skin and digectivp irea li 
aha a ^vative «f this middle layer of the body. 

wuscue ceLu. OrcfiMjiy, wa believe, every cell had the 
piivrer of reoveowsit. Bus In this rspecs, as In oc^R, fncnasad 
coippluhy baa been accompanMd by a rasineiioo of foBcdoe; 
tn oioct aninvUs, as la eurselvsa. the powe of moieenent la 
abneat aicirely cenAned t« a particular type of cell, tha muscle 
cells • load dim ekoscsics e^Kb have a power of vlforeus 


Ut KAM A HD IBt VeftTSSHATU 

cMcnttkn u>4 Ite UHW JIMI Mi9 » » 

which ib«f •* a*y 

ja vtfVtnM ovcHtef a«e •<<«■« m • B0«<h oa*dA 

and nniud smte > diffr M wu e utf a. pccttoo. ud 

oevou ccpiVMtoM. SemM oMde VpevUA mtseOM 

ihA’taof '**^”*^°**^“^ 

i« ihe iM**. «»W ««. the 8i« • d» to ih« 

BWulkT gum milled wprtnmr imrirf^mmta^Soooft 
cpa «K ote MHd, ■« COMM^ «ndsr the coorrol of 
dM «M(MwidB Wi* ai*^ •« “> 

liaic«* or ih. »». bkpod ««< 

« of a wne«« TO TV «««« of ittootfi 

nniBkH be* to ^ nklMQ 10 Ae OHM vtt wbA they an 

SISSrt: •« aVI h« <OMa «Di*hoi oedy wUb W 
voTuaiwy, KriiCBJ socHo of «V VOy- 
BAHtT niM •»* 8»*txTAi, d««u)mm>»t. Aippepn ^ 

a BfoWm otwio-ly aieo—V oaimiJi K M 

ejEnS Pof -V* a»ov«d but little 
aj>d -•» bwV op »W •• •«». tt* ft-d /« 
uruoura w« »& ta oMt -i«fc •• tod a«» type cf 

li--.«i 8to - v»J« 

««» »Bd tody toot* a«l licif* VM Am »o»<to. 
itegeVomJly «oo*V» vd fc th« of ■ 

(elclika MTO P«^ Comtceim^ 

■ nitlinpeflaMBiOVOTniMMoMa'^'^”*^ • 

MtiiA of ih* ikto to « torn Aa« of Afc 800: imta* «rt 

iteiBsna u« Mreo* otoif i n h o TOao. 
&[r*rth«etod»»arto> iiiJ u hp> ^ tto wn ttot cbm 

aeteem Aoitoto to CTO tto road fc>f fKMtf sipiwt Md 

ibe dnoWpTOi of tk^ wocoro Aro* ■ 
ooochofto* rro TO *«t 
AhTO oh^yi, toror. i* 

tf* ihdl of ffloOTO «r «to toodeoto'ikip’of t WoMf Of ITO. 

giA TOMS «to Mop«l fs (Meak« 0 Mpedkiai 
M lo toMsTO m tod ds. (to OMlOf 

a« WTOi-tonodiTOhitossdswd^ 

ThKo ryps oroide too* TO TOIopeil hy 

vanrtaais! tocTO uni i r i ■»< bem ^ _ 

KOTOCHOfc^. Tto otoTO iTO s tovo TO to ft« 
ef thcto attgeacfs n eppoc. We tod d »l»eody cypfsUy 
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derdepod in uicb • prim^tv* fom as AmpiOofin. a rou|h but 
IteuWe fod running ihc Irtfth of die Body ■katfibe tack bdow 
«!• nerve cord. The notccBcrd heipe lo stitfen tbe Body ind 
support the verteus or^ns end slM is of imsi use as e point 
of etesobnwAt for the nwiekd of the tninir. In ilw veneMiNB 
ibe BOhxHortl Jons peniteed as a fUocuonal elc8ient> aod it U 
fully formea pi the eeiBryo of even the Jiishel types. Bui in 
mwbrutee Oim sppoor new skeJetaJ mouneJs whish Mve 
taken over and edded io Che support ofBnd by tJie nesoohord > 
onibse and bone. Boih these suEuancee an formed from the 
tonntttIvB lbsues> but they diite considerably ui Iheir naum 
and appearance. 

cAaTikAOt. ensJe. or eartilSifs. is a vaastuceni maienai 
formed by touaded ceils wBich lie in the Interior of .u wtecaiwe. 
ft Is Ana. bus elastic and AexJbie. and is capable of rapid 
irowO) Iv eapartsion. It la tfius e most umPuI materitJ where 
dw sliassea upon it are not too prcal. It is a uuuuiou support inf 
structuro in lasrar veriebnua; in lampreys and shiuts it is ihe 
only skeletil eaaurial (odwr than tlie notoebord). In land forms. 
kot«ewr. its ioiportacce bos waoed, and In the adult humn 
bdep tl plays only a minor pan la the leakcup of Ihe skdeion. 
Hk ends of iha ribs arc composed of cartiloie; there ara dtsca 
ofri between the ioints of Che beekhone: iba jobn surfaceaof (hr 
Ivnbe an made of this material: it makea up die estemal ear 
and tbo tip of dw bom and etiifena tBe windiMpe. Wherever 
dsaSaci^ is dw deuderaruiiK we find cariilafei but in a icve 
Uad dwaUer. sudi as mao. u lacks UW strenpefi denaruM in 
meet pans ^ Che skekcon. 

BOMB. lliB needed suaatib is found Is bone, the ikeleta) 
matensd i^kh Is dominant is aU tneher venebmtee aod uo* 
portant in even dw oldest of fossil fonas. Like cartitete, li ■ a 
derivative of the orifuia] corsieetive (Issues as a harder and 
belter type of body * filler'. Like (he or(|inal eooiwetlve tkaue. 
H a basicaJly a felclike matarlat containie^ freat Quanilttts of 
hny interJadAi fibres bnweae vptiich are irrofutarly branchifi^ 
Two^lrda cf iis subnaace. Qowe^. eonsiscs of salts - 
mainly calcniai ^ospbaiea and ortonatee • laid down ici this 
fibrous mattia. The compoehion of bOM may thus be compared. 
cadKc touthly. lo that of lanfomd concrete: dw ftbroos nbi' 
forcesienS, fortunately, five the structure ibe tiastisiiyBecaBary 
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fer it to 1IV14 up uadsr tbe lard *0 whicb v*e pet oiv 

ifcciecom. 

$eme bona, or peruon* of borm, on conpoet, noHy (olU 
OQwtont wb«h in teetion on Mon to M pkrenl by omU cunb 
conyMi blooO vesseU, tbe Imtulor «dl spncct concMct, fOr 
purpeoes ot noufiobnnoi, with ihcoe conib lod with etcb oOw 
by liny uibubo. 

Meet b«oo,bow<v«, a not MIM and eon«BKti ifitvnn, vn 
would any modi qniwonwfy dad w«ith>> Ur^o bono an 
aamblty hollow, solid tt iM ssrfoa, fcui h*vis( webbt them 
only <iwudb bony bon and brocs u m n ccca my fw (be nin. 
{OKenunCkndthe prepptep>upof ihe vnDs. These ioner portiotu 
of ihfi bates • the narrow - an not, hoentO(« s*oaisd cn sausob 
oconomy. Tbey have been put to uee a pka* of ntantjfosrure 
of (be edU of (he Mood. Ow boaes net 
onty soppori a btN produce daAy raany 
nulUow^ red Uoodedb. 

erirHvtss. Bone has oite peel diiad* 
tvitace cooipofud wiih artilep; it annof 
apena and an pow only by addition to 
ihe airfea. Thb preecAia a proMeot b 
pewih. Take^ fbr aaropfc, (be Outb beoe 
of a ebikl. In a hoy two yan oVd ii ia a 
scMfl boa but abMt seven iaebea lone; 
by (he tm the bey pews to naehoed it 
Rust R'^re dun double is lenph. TIs boa 
Rwy beeoirs Houur by adclana aWi curface 
ttyM; but bow doa iaetMW lo tenfOi take 
pkee? Hm Oom anoot URach: and yes 
we anno! omely ptaiter on now bone sr 
tbe two ade, for (bees ends must nmabi 
a sntoothly worttinc ofticulaiion wJih ihe 
hIpbhMsartd ihe shut bone. The probleat 
of frowih wjihoui lerrrfcrsna tnih an«cii> 
laiiofB has tees nally 'solted* in mail 
aad otbec Demcisli the detslepoMot 
in young ndiridueis of epiphysa • tec' 
cdimI pkao sepertM frero the rBOio 
ponioo of the bona All ihe etoeeau ef 
Ihe iniom) stolwrir) an first (bnoed tr 
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th« hucn«n «(n6oa tfi cutil*#: lAtcr (h« wtila^ is dMU«yed 
lod replaced by bone. Dui fat chH ref lecBnenc prxeas e twn 
Khn «rc«rTlkse k kfi seftaiJBt ibe erxb (ihe epipIryMt) item 
iMfl of Ibe Pono. Tbit fUm retneins • frotdng'pojei; 
ctnkge fonned here contifueJIy adA to iM kngiA of tOe 
Water bvc a* it is formed, tbe Ww eooiinuaSr replwea it. 
Finafly, i*hM the adult leatfih ia aiteloed, the wnOa* b com* 
pleid)’ atsorWd, and ihe iBafi and enda of (be bene fuaa 
CrPuiA is omr lod thb powth has beeo Mcorsflbhed wiciiout 
faneiftreoce vitb the ioinu ct the bone. 

There are. in a ntiddloaaed persoo, a (bw over two buttdred 
acfantebOMS inibebody(balf«f ih» fat Uiebeods and ibet>. 
All in *11, howevea. theae are frMt eotbryoeb Mys on eboiu 
ftsuf liiMa (hat many bones, or a n t res of growin, forfiwd in the 
body, Tlieee gredwily fuse toictber to fbnn tbe adult number 
efdaoanu. Pu^ ukea pbeeai mtIcim limeafrreneeiiWyoek 
hfe to mrfdle age. Thb feature is of uie la eetimuint the ifs of 
an individual from tbe aketeton. 

aiPMCiMatrr ntto oentfAt. lOMca. According to >V^» 
nvUtod of ibrsMlkm, bonee may be grouped In two eaiegerieer 
earrilage leplMcaneivt bonee Md dermal bonee. Tbe more isteenol 
bcme of fbc sfaekton are focmal first of artibfe in cbe emtoo 
aod an paduaDy leplocsd by bone. Such bonee (om the gnotet 
bulb cf the human ^eietoa A aeond oriet of boner are theie 
formed in the skin • reJio of the sucenkiai ansour fotsd le 
me eerlreu verubrateL Por ihoe dermal bents there ere so 
(SriilagiAous prvWseasore. Such bones Inetude a ntiiet pvt of 
tbe elareeitu of the skull, the loser Jaw, and the colbtbene. 
Wh^ b tbe olde type of brew? Tbe &ci that rertilsgoappean 
flnt in tbe embryo, bached by the abceooe of bonee in cbe 
lowet of Jiving vertebraies, speaks strongly ftr the prwntp cd 
esnilSiB. But we heve noted ihai beno was present h the oMost 
kbowri vertebniea, and the modem booeJeas fbrms • tampreys 
and sberks - are protab^ de ^oere te types descended from 
bony ancestors. Bone sorely e wry eeky produn ^ wort^ 
Hate evotulroni csTTUage at ftnc ouy here bees ooly an 
onbryorso'invsntloa' to ftealUaie bone growth. 
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THITRUNK 

W< than, foe cMveoicnce. dt»aie tbe benat and imHCta* o( ibe 
body ufwlu three hM«! ihoM of the tnok. ihc*» of the hoU 
•nd ihnw. uwl. AntiKir. the limte. 

BODY wu»cLM. The mucc portion of (be nuscnknin of t 
cntBliiv* webnte wm iMt of ibe body *Jvd uJ; ll« by bienl 
unduMlipM of iM boiy th*x fonwd prorteeioQ ukee pitce. 
iB I AjK ibe oiuKlee of OM aide of the body ere relawd, Uxce 
of ibe oppeeiM aide uued. ceuains e curviiwe of the body; 
sub airvM envd beck doMn the trunk, laemainc b ainpliiude 
and eulininelini to • powfW stroke of (be tail to. Tbe baek< 
wd preeure of loecettto oirvts iqwn tbe water forces the 0U 
fcKwvd* tt la to tto trunk imaeies ihM the oeiot tocemoox 
aTomofiboMtarfBthre.P*^^ toe.eveoifpreaem.womirty 
steerli^ or^' l^etureJIy (bes» (nnk onuclea m h«hJy 
deteieped ettd ere tety buky. Ttoy «n imnged b e ^elred 
jcksdOMieechsMle of ib« trunk Md i»0» intertockiftjwjtheeti 
otbrr eitd eccirip upon the beckbono eod nbr. 

THB PACitPONi AND «IPJ. The dettlopesam of the beck- 
boM end rite of Sshrt seems to hnve been eawcieted w«i tbs 
need of euppofl for thti powefftil onweato system, the ooto- 
chord ettd the ordtooiy connective ibwes *•« «« of lufficteat 
nrMtb. The mein central pert of «*eh vertebra dewdops about 
Che notochert, ofteo ea e epool^ped afruonre edihe rudimml 
of the ootodvord in its ocnire. and iitecho ei tuber aide eo two 
nKcseaive *«(Benta of the body musevieture. Above the centrai 
elenxnt of meb jobi of the backbone b as aiVi end spine 
CBiToundin* and proteelir* ibe spinal cord; #fld suceosaeve 
archea ere jotoad topsaber by intertockin* ooonewons. A back¬ 
bone iei±9 the flmibility of tbe old notochord; It h vJkt Iwt 
u a atreaier. Rita project out from the backbone on eiifta »de 
Mswetn luomBlw imBch aepmenu and offer a solid point of 
aiuehnent for Ow musefcs. fn eome bshea there arc. at eurt 
relnforoemans, w pairs <rf ribs and even (ihe sbad i» all too 
pyyj If, sUD farther InKmusculer bonee. 

RBoueen ewroftTANCi or tri/nk and lAtt in uano 
AMiHAkS la land fcmw the trunk decnaici in mportince as 
aa etemeni in locomoiion; the limbs assume tbe main role, and 
(be onpiMlly atowt irank nuBcutaTuie U reduced. The tail u no 
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of bnpotCviM in pfopubloA In Ind lie bvi '» ptnenUf 
RUinM: in dinMaun, foe ewnpte, ii b • omCuI taiancer. 
But wrloLni ih* body b tUil to Mrea wteni an aid In 
advancins iha IIaM lo a Terward pMltioa. and a primtiw land 
anbnl stiU ibos cnb neaes of locomotion (o a eMuidemble 
doffw; tha irunk ntuculaum b siifl domMani In ihe uUad 
afnoMbianB.. 

In nwiunala cM lail is Uill furrMr reduced and in aancfaJ 
•ttvei o(dy aa a babneer ie inq lift (is a few casa it has d^ 
vtlopea a prehensile po«w) ot a handy (lv>t«aitar. in a Ash or 
liiard Use tail tf a eoeUnuauco of (be body; In mofesials It Is a 
fiKi* appmdaga sharply maiiced off ftm Uie trunk. Soma 
foras, ouneKcB amoni Utem, have abandoned is eompleselv. 
!e an a««raee Adi the uul Attkaa up nearly ball ibe Mk of cbe 
anioial; in lo&jf^ihe call ere have shed a conaidseabb pertienof 
our orI|jctal bodioi* 

Tttt Biuecularure of the trunk has beeofo e reuch reduced In 
mosunaU, ineludlns nnn. There Is stUi a fairly wdi^veloped 
set of inuseSee running down (be back elcee co the venebm 
seeving to hold (be head and bacUene io placa, and (hare is a 
enb muacuhi sbeacK over Ota abdomeiv A fair areouet of 
tiHsde cooneeu tbe ribe; but cheae Usi musdee are eoBcaaed 
wjih Uaa(ni5>g ncMT ihao bodily movemens. Our truok muKlaa 
Ittve sadly degenerated, Wnen one sau a flab H is Che adal 
mutclas OH eacs: when one eau a maessol it is leg biibcIcs 
shat we usiMlIy hava set brftre us; space riba Corni one oT the 
fevr exeepuons. 

THE aACKaoHi IN lANo Lin. But while the masdes ef 
(ba trunk have degerKcated. the bones are of even helghunad 
uUlcty. With lift on land, the proMam of bolding (be body off 
cbe ground and supporting it on iha Ibnbs beoonos an imponani 
cne. Tlw bacKbena of a fish is almosi Biraight Tbia would ne»er 
do In atond animai; ih« weight of cha ounk would causa it to 
ave In. Tbe venabfM of the trunk airange themselves In the 
ferre of as euth, eba ftcni and Died hp femieg la two piers. 
Tbe organs era suspended from tho areh, pan of them drrecUy 
by ftlds of skin, pan Mireetly ihrau^ ih« barrel of the ribs, 
whfeh imd lo te bouod together lo Che cheat regMn by a tRast* 
bone (sternum]. In Ash there is no neck: tOe head and body move 
as a unit, (n land anlBsals. however, ic 1$ impreeikal for a 
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do*«loped, ruWoAlfif (ti eomoide with Uk bmihiiy 
pvuut. A r?w thoci sioui nttf (inails) kn abo ptfitfni In M 
hip ncfOA Mfidirc (he tetdcbom tiihUy to tba hip bMm. 

iifA& SThucTuan 

As a Mcood KTW iroup of bony and flashy sinsiMfe •« ray 
consUar tboae of Uw head and (broaf, fliw dlscaaifAc the bony 
Siemens aod then ibe imncles aoochwd with flam. 

lA man the skeleion of >))b put of the body coosbu ot rhe 
jhidl, ib« movabb lower jaws eoMtacted with ic. and a fa* 
inioor ebowfits in ibo lonfiia and rrtiHir ret nficei The 
a en exeeedifuJy eompfca sitiwluRi Ihe detaib of which are the 
deepekoTenyetiadenc cf anatomy, bcotuiiu ofacoasIderaNe 
numbef of bones of both carubvt nokeecoeni and dorraal 
cypo) flited lopeclter is an hiukaa and aeaMUows seemiPfty 
teBsebes pattern. We cannot emu here Into tte detaib of iu 
constructioA bvt vie may ot hast fsla s^ne Idea of tlw reesons 
for is compkaity if we retiaw its hisioty. fieaiures of which have 
been notad in eufior orteptere. 

sLSMeNTs oe ths hsao SKSt,eTOK. Uc m uM a loaf 
st^ Backward to iha earJIosi days of verrebraio history, wbeo 
cesaacaetcnweceiBwIeasanQ liiobkes typea. Rfneemed la*day 
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Of tbe lampreys ind beahsbes. These fornts are sofsewhei 
spedaJbod. snd none tt, we are sure, an enwi duMtcate of ibe 
true pnoUiive tenebrau. For eloriiy we (pay pvbeps be per* 
iBioed Co pictufe e dkffafncnaci: ptuiuBve verUkMSe head 
wtkh sbowe the eateaoal sbetetal leetuna as seen ia a bo^r^ 
but pursed of Ux eecaatrieiues of that speaielizMInias aiunaj. 
At ibis early icape there was no dtoy in tbe proper sense of the 
Hnn, MX any Jane, upper or lower. A matfi elmwoi of Us 
ftneum of tbo bead was eppanmly a breiocase « a bet of 
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ot Rf*lM«nenl booft •Md) suirowAded ttM bc«ln vid 
■niami «■( and proudcd ihs iwcirib and cjta. A Maend 
rinponani af wrwturta wa ihe aWeaal tan wtikh wJftnad 
ibe cJI mu. Tbe»! wen, aptn. fore^d of cartilage or teptac^ 
iMoi bOM tar iocluOed two ntao decnenti, upper ud 
lower oe eectt Uda, tbe two rrtoviUa oo «Mb other aiM lucned 
s<mndMi forward at their upper aitd low ends. The (ill slaQ 
and ihof lupwu in rnany prinuUve vanataaia «»N«4ed ftr 
tor*«rd under the heeMJ re«kMt 

A third impoftani eJ«wot of bead cooiinicWn la)' In ibe 
of bony dermal arsMur, eontlnaots 'Atth the acoMa cd 
ita body aod arrvtiad in »»ild pHitea ia the rkut of tbe bead 
and neck f^loo. Such amour vts preaeni In eoany early 
venebntn; but, In order to keep the story In simple form, wa 
Ittve oer iriiroduced it mto our (Ifures untJ a later naie. 

lAWs, A tnlnboK, a hifldy developed see of (ill tare, and a 
set of demal erreouc pltw - theee are the three tawc eiereeno 
Ires wticb our own siuill has arisen. Hui li is a long road frora 
iha prvnltive anangsweni just deaoMbed to the sknil acnsuiua 
x*n inourselvea. 

Tbe davclopoent of yaws was an important step irt tu 
evoliiikrtiry proeos. Taw are ^ulw surety detlved from |ih 
tart Tbe orijsital mouih was a small rounded openjni on tbe ' 
uodanida nw the front of the head. As it enbntad ns ppe, ' 
M wouM itan w navo ptahta tack and crowded into the : 
Asambod of the gilUbftf seoea. One or two of the fonmM tea ■ 
seeoi to have ddapfcared in the proceaa Un sharks ihoo are | 
liale nedulM io the comere of the jawi wfiuch may repracBi 
ibsnd Ajioiber paJt. howavar, beU its pound, enbrped. became 
•ssec^ted with tooihliU urucrona in the skin, and ferrned (be i 
jaw*. IbesB, In a shark, are both fteal)’ raovaWa ar»d are : 
QUlia clearly is iioo with tbe related ordinary sill tars beMsd ! 

then. I 

poKKATioH oa THa SKULL- oeBMAt. aowBS. We now , 
Bare braiivasa and jaws but etUI no oonplaia ttotU. To form , 
ihis wa Bust aveui ourselves of the dcnsal armour - ito skin ' 
booea. TbBe ekiheoo have io many a*ea covered the too and t 
sidea of the heod coivpktely. have foaed with the original upper ^ 
)aw«, oe the one tand. and cM bnincaae. on tbe other, aad | 
have united chara Into a solid structure - a true skull. Tbeae 
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denMl booa Ttfre « toHd covWn(» evnpt for tor ib* 
nos AAd BMirtli, T^tty cover ow Uio lo««or-jevr ic^oa us, 
in *«*>>«. ih« oadusjdo of Itw Uifoot u eodl ird extend 
ever the fill refion tc tbe sheolden. Ther here n«n lovtded 
tbe mouth fwtikb Js hr>«d vntA true skiA), In tbe eoune of 
eroMtienoiy history (hey hove in eoUdereUe stSMure re^eeed 
the origouJ trejoeui nd Jaeo Hie fonur utueOy »»<*t • reef 
(tCMdemsl protect the top of (bo bminX end own the jews, 

upper ind losior, io mtny Babes consist of dermol bonto, except 
for (be munI joint between the )sws tod « »ii4]| re»on where 
(be upper jtws join the brsinbox. At (he bedt of the heed we 
fisd in bw f<shte • opeotAf for (be first fiJ slit (the 
spuwi^; e wfde tilt &fther bock fbnaed lo viemel opetUni 
for cbe^b. 

^Ui b (he ty^e of tiuill wbidt b found in meny teny Ibfus 
( 04 ley end wes pisiem in ow own Asb MKeeiors. Ihe dermol 
emovrond bratnoue wceeconvoeed ofeconsiderabte nwnbtf 
of bones emAfed in deBniie peieerAs. Many of tiKso bones cw 
be iroeod dews ihroufb tbo afes 1 a later types to the human 
eoikdttioo; and Indeed oiafly of tbe bones teen is a Btb (ku|i 
Bove been pven oamss first applied to Che seme etemms in ibso. 
AbncHi every bene pmsit in t humin sbu]l wet alrady focned 
in ilw sbull of our Devonian Asb seeestcce o (bird of • mlUbrd 
yean ago. WecaniKNao iolo ChedeiaibheretbuiaiiexeminetioA 
of (he senes of sAuUs thovm in cur Sfuces will rwreaJ lhat lo (he 
co«ne of our history seme of (he ericinei bones have dialppeered, 
sod (he proportions of others have changed pesicly, but (hat wt 
suP retaie iheessanUeJs of dd fbh 

rns SKULL IN SAatv lamp ANtMAts. A ffeet dwofslg 
tbe sboJI arduiectiife took place when out flah ancetors left Ihs 
water. With (be abendoufoent of filhbroetblaf, (be tenea 
ceverinf Che fiU refion and tfuoai diMppeand, and tbe derroel 
comuif became lesukaed to the skuU and jaws and to an 
hols tad layv^ oiwr the sbeuTdrr, repraentsd to>day by our 
otilarbons • the only skin bone in our body behind the heed. 

Tlw akuJ psttem, how e ver, rsmaJted mueb the earn; a^ 
iba amphibian skull fifuiod h, eacept for (be fill covsrtni. 
■irww idenocal sdlb tbal of the bo^ fbh seen sbove It, la 
priniiivB repdiss, too, Ihecs has been litde chaofr. 

Till SKULLtNMAKMAlSANO HAN. WUh (he dCrdopoiOll 
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of cM muniral-Jike retniks< furtbet loiptfuttt iKentions m a. 
A small oficnini in (hs tMe of ihe Kotpte ^vc freer play cs tM 

in* oHiKica; ihi» hole larver u ««4po(«Kb mamn^iin 

«oo4icleM. enfl ihe ed^i of Uw s^il t*lew it Meoraes ■ oarrow 
•icli • t ’haodle* Co (Be ekuO. Ctnain of ihe skull Bones (eid to 
drop out; tnis procee a Mf»gi»iiy meikea In tlu lenor j8«, 
wBm six or eewQ bene*, oriflnelly sn»eni oa «ocK side, beconK 
AK^ ndecM ei sice. On ihe of che mouth « panhlon 
deaoloos 10 form (he ben)' secondaiy polMe. aneseeniael pan 
OUT breaUUnt appanlui. In itepflmitlvemanvBal ihebar beUMl 
(be eye seicke( Ms dropped out. further loas of bowa eeennod 
around ihc eyoSi and only (Be eaeanded deotary bone ree waJua In 
Che lower )aw. This has Cormed a Brand new type of jaw 
■nioulatinswltb ihasouamoaetbooear chesIdeoftbesMI.nhJe 
lasDOUdin fliscaaUnd (he earl tBa old Jaw anpaileiioti haa baen 
ukan over into (be seraea of tones in Ihe mlddfe ear. A nwcfcsd 
ehan^ Is seen neide iha enlarged Mcnporel bde; Uw Braio has 
anlerged in maBBnals, and i9 onginoily sniaU lod inconpMte 
oaing has expaodod about ii. the rooQng Bones growing down 
o«er the arfea and ooooftBeboees origlnalB' part of (he eippor 
iaw tclng used (o flU up a gap laterally. 

In Che prunaiea. leading to man, further dwelopmene have 
(skenphue, A bar-nowasoddone-haaBeabuiltupbebcd 
(he eyea, and the fhoe has shorteaed up peaiij, wHh a snail 
BOse pMieeitng above. The most otmous d^ el opeiABt. of coureei 
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itt MAM AND THS VCHTBIKATIS 

«(he enmnoiM cxpwston of tbs bnincMe ic bom dw 

gi«w nftin] hun(S^*«*«a. 

THB COKStITVEMTSOV TMt HVUAM 5KVLI. W» MMd IhK 
three consihuMUA vant into Che imkeup tbe onglael skull - 
brainceM. fiU eoa dermeJ AABaur. Whel pen have (hay 
io-«lay in eur »wn skull? 

Tlie eld hreinewe is setU preeestc but in rnush reducerf coa* 
dioon. (cfenra only the roere deeply concealed EVU of the shoD 
. (hoee Minouodinc (be base tod back of ibe bnin. 

Tae oritLttl Jivi« we detived frem pU bark Thaae had b> 
come ina»ve« powerful sirMuna in tharfee. But lo-day ib^ 
have aJrruMi Apan from rennania la ihe ear and a 

pleialo ihewdaefiboOaincasatheybawdBappeArodfroaKha 
skull; (beir place has bean by deemal boose. 

!i II ibeee latMc efcownu ahlefi form cbe Bia)w arcbiiechifil 
feeCuies of our own skull. AH of iu cop and ftoot. pnobcailycba 
entire side sod even tbe ma)or pan of (be roof of (he naouih are 
eijin ^.r a M of dermal borw. Webave tioced that tbe oHpIrt of chit 
type of xruuire appears to have beea in relauon to defanee 
aiairei ouopter>d ensniaa. It is outioiu to dtlnk chat our skull 
aj-j gy Is p«p( measure, a lastfiii (neoieaio of tbescnicglei of 
ciut oMsm vwntnee rdedvea aceinsc a reup of erab>i;ke 
cccaturea eatiau two huodrM millioo years ate. 

VAtE or THB otLL »A«s, We have, tinee kavMi the flsb 
snps, made no oentloo of ilw fJI hers. Thsea, veey eaeenoal is 
fish. haveoaCunllydwiadMvwlyin enponaaceU) land aoirab 
whia have abwtdoned cill-hreaehin» We have Boted (be use that 
bas beeo Dade ofsomecemiianuoftbea Is die ear boose. Tbe 
rmairat^ msmhers of tbe ssiisa are now repreaantad only by 

•nail tientsnU Ui IM beea of the (OBfue asd in the Adam's apple. 

lisa THKOAT Muacbis. The ordinary masdea of (he Wnk 
eocaa to a stop as ihe back ef iha Mad and the ihrcai. The six 
hifhJy spedaBted mufcies of (be eye are isofeued avercben of due 
w and ec are sesna of ibosa of cha tongue; all the ocher aufclae 
of (ha had and (broai beloei to a complieaisd and vsry spo- 
ckliaad grosv which was oHgUially t noc ia iM wUh ihe gill ben 
and. is che aabryo, arisea (|uhe asparately thorn dw ordinary 
ouetlsa ef the body. In a Ash iha pile form a powerful pucoping 
neebanitfa, and ccsaphcaied oienibettofduj BUKkeeriMieln 
(he various pU bars wUh each other. When peril of Uis skeletal 
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were ukan ever lo fnm (he jawt, iMr ataeubcute quite 
MUinlly sceorapanM them. Ottf maele. bk« the orijirMi 
Mfe once pvt oT the fisb breeihiapOMhenlara. 
til (Minuls flencrtUy, luperMo] parts pf verlmis snocle 
ircups often bMOiM arucFied (o che j t ep v layais of ihe tkfmis 
end m lesponsible for the twitehMt meUmofthesUnsewin 
(heee eniimk In man meet of iheae oiuKks have lem. We 
reoin. however, t Uun hui cAclhe byeroTmuKtiB teMeth iba 
Ain of (he head, parUculatly ecncenuecod on (he fece and 
around the lip*. We fuch auedes wii( in the tower wtehnies; 


■nw Hi*«. fliwi»»iyh«— 

a ora bh eae iwitOer saute nor frowa Ihese oMOdes, (oo, 

orUioellv eoAcvned inih teGeihins. Wiib (he reduetioo of 
MpDs. (be mueiee of the giU sysmeiJI persbted Is the oeclc. 
Soma of th«n boaame situated j«st beneath the skio of that 
re^oQ and is nammah Ittve misniad Cerwvd over the surbse 
of the to heeome the nuseba of eapceeatoa. 


LIMSS 

As a (hud aaia eofwuiuent of the cBuaadM asd akeleui arehiia> 
tucoftbebody weineyirea(cf(he LnM. Hlxoricaily they ve 
an eutrewth of the body. At &st *mal] appenOaviS, they have 
iMnasedUi size viitJ tby. and parts eosMotad with (ham. oake 
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• wst propontOA «f IW bMt/s balk, lo mu' 'dtw of xbe 
mittwlAtuK of Um hueton body, ilrootc oil the imisciei vliibk 
if« Itaib niBdM, tnd UiefeMO onre bofw in ch» Hinb» ifau la 
(he res of ibe body contbmd. 

uue MUSCL 89 . To bcttrt '«^h, ki us moke a bM tun«y of 
oer 0'»n liabs u ose eod prodoo of the oiaay evoluiiosaiy 
sioflee in vdodi lihkbs have bees coneemed. Of the oumereta 
muscular e te nent i we shiU tay little. Stront rausdee coams 
the liRite with the body. Both the upper erni and (btf* bat* 
iMvy motcM fon openuit and clcdns knee and eibe« innu. 
*1118 rorwm and celf ere gdliwd for mtoeka wbkh act upoe 
(hebaodiand feel, and there axe numerous aroell nuaels««lnck 
perform the oianifOM iaukeie motions of these Mnninal 

meentera of the limba. 
Each of the ordinary 

wlJp^m^P<k ** 

*aU€ eaamplo. is ceoneoed 

IT _ 

eii musctewhfcltrray oeom 

SufvW kin tvylef seays. 

eOMES or THE AOH. 

La* &tob Nrnb fats ei ki 

X buealimbtirdle.ia(be 

^ asTD this his et its era 

A coopoMAi the ihseildet 

A or scapula, which 

an is but loosely aUacbedn 

(be body by uaderiyin^ 
MB muscles. Tliis fceeclon 

ML psobaMy owns A origiA 

rlt' to iQe Cm that in a four 

fboeed ankoal the !«• 
pact of landiof on ibe 
freni (be( would reeult 
m vkUeni Jan lo the 
body were there a ogbi 
connexioB; the ous^ 
(buned as elasiK sprk)| 
abeorted Ibe 

S» (fPOB aa* 

r sTii ‘-r kuta 
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TH£ HUMAN ftOpy )A 

Bdow Che fcwl «daB of ilK scsmU is 8 Dny oubOitt of bone 
called <he 'corecoKI*, or crow-liVe pmcm, because ii » slMjied 
like a etw^ b«k. Tbb Is a nlle of edai smis. Ia our lepUlMe 
aMSBion, 8 larfo pUie of bone lvin$ on the uecknlde ef ihe 
dtoH. ProD ibe orepais lo ihe Drcuibooe exteoie tbo coSarbuie, 
oe«la*’ielei ibis is a demtal bene, an isolated relic oTihe artittur 
plate wfaitfi eneeeevBKd (be obole body ef ew earb^ ancseion. 



AuonJni trar shoulder to elbow is a sinile sioui beoe •• Die 
bucnenia Beyond ibis, a second Ktmrnt, Use forearm, ceniains 
two paraPiel ebnanu • the tadhis and ulaa. The former is a 
Wng thin cylinder. Tbe head ef the ulna projects above the etd 
ef Use hufsena and acu as a point of feier ap} for ^ertinp out 
ibe arst 

8e4ew ihese me bes (he rafien of cbe wrrst, er carpus, cem 
uiptna asma ai|hi sman bensa; beyond tbeaa sjntBd out ihe 
dmtinptcs. At Ibe base of adi Isa bm (meiaeafpeljambadded 
in Ihe palm of die band, wlvle beyood Im Uw free Jtuu of (be 
Anfsn - (WO In die rhumb and three in iba oUieta. 

»0M»s or THt kio. Tbe hip bones, or pchv prdk, form a 
sous ceoiplu ef bones fusnl In aduJu loio a solid structure 
which ts aitaMd ii|htly io the base of die spine end mosmlu 
(be walphc of ibe body to (be kfs; lu flartnp ftNoi aa 
area of auaduBcnt of many d the Isf musette, tad ils cup* 
sbaped scnicnira affords eotuidcrablc suppon to die or^oi of 
dte abdOoien. 

As in Uw arm, (he brat joint ef the lea • tbe ihJ|h •cooictos 



ttt HAN AMD THe VeHTBlRATBS 

«ilfifle bony ekrwai. Hen itermd Ute femur, wluk tHe 
ioinc two etereeMs • ihe eiOMt afibt bone Qibk) Aod Me 

Sen flbeh (• Udn tem rot •pia'), Thekneeap fnnetteas la 
Utf puJI of ihe tbifh rniades over the kaee t© lU 
cniA entf «hM» opeoifiA oul CM •«». CocesBondln* to ihe wiia 
reelon k ttat of Ibe enkM, ec tenui. Here CMre ere eom tmn 
bom THo two upper oneeerepeculiwH’eOMtnKMd. One (ihe( 
Oft tM ifi»kle of «He foot) Hee • rounPed top ow whkS Me 
hcrihnitd cod of the shut boee sJMee M • fore-ettd^fi nueioA. 
Its coBapanioa oo Ihe outer ode of Che fool run* beek as ihe Keel 
tone to fcno a prop to Ihe foot at the renji* poee. It kbo ecu 
u 4 pobt of townie to whWi there nms, from the alTimBiSoe, 
Ihe stout leodoD of AohiiW'j a pull eo this ntaae the body 
oo (0 Ihe loei. 

THB VI wee trt PiauSS. If. Crom these lufbly devetoped 
strucims. wt nwaca our sups to the bunblest of weutrttas, 
ere AdP (Mi «« have deeceoded to 4 ropleri when such limbe 
an ouHe unknown. Tbe lampreys have oo lembe, and Ihue b 
very little treeo of inythiai of U»e son b the o»t«eode*mi. 
Iheee flaCKoed aninub eesminsly lo ibe bMtoa b loeo- 
mwion and wnsally pbMd An* were Presueiwb^ auJftowm to 
Kfubce ibeir ioovw»*nu. Only when venebnue tececue more 
Ku«« (fed there eoceo iho proMere of refidaikia b ao ^>a8^ 
down direodoe. a nred fee luWllainc rudders to keep (M Seb 
on an even keel. . 

Seeenbfly it waa In relation (« this need that paired n» Ant 

aBoearod. L&e the median tea, the pnsUiveUmOteeena to bare 
teen a bread Aap prasenint out lioo ihe body but pr»iecu)( 
to the aides raihei than top or bottoov The scruoure seeres 
wimliively eo Mve been that of a number of parallel horiaootil 
skeletal Mrs. with ihsir beam fwed into firdles. aed a layer of 
nwelc above and below. Prom these Oers have cone evennwlly 
all Ikob boom; from tM two simple layers of museto covwm* 
ilw bars have eome all ilw cooipiieaifid oiusdes of our laithc 
Sven in our own case the toueclee of the aims and lep are lull 
for the iBOet pert obviously divided Into two maio sW; <« 
irediof up from tM palm or sob side of tbe hand or foot sod 
iBc other from iKe upper surfbca 

At Ari Ihe motioe of ihe limbs s e ems to Have been mere^ a 
shfbi up^nd-down sndori of this oroad-based staUlldni 
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ndte; but in mau fish» tM bue »f (he Rn bu kccom e miKh 
cMUriciMl. tnd rcuiy an ^eaiWe. E^ttt w, tto 

bfoba ot fisb«« ara (sanUaJly jimMai and balanaag 04pn» 
fUjwr than ptopulaive ooe; in faar caaea doca a flib ‘ row* hMadf 
■lonf er rai upcn lua limbs. 

Various owditainns oT the benea of ibe fio lake placo Mtan 
ihe base is eonsciicted and oMtiijcy jnatoMd. One interesiins 
i)fe of sHina] structure is ihai wMefi ^ bi*e noted in the 
ease of ibe cT«sse^teeyc>^ ^ ^ aneestors. in item 

«ilr one bene of fln rotas dv body: isro bonea eonaikuia 
the seal n^mioL Ibk ts ihe bade patteen of all laad (Imbs; 
by tra'^h of tlv limb aod elaboraOon of Chii suwunewe reecb 
tM type 'Aicb. with sundry cnodiFKailonSi » pneenl from 
sabotandos to men. 

paiuiTivs LAND 1.1 MIS. Ifi the proeus of ehanie from 
Msier to land lypea, ihe iwo limb pirdles have beeooae ceo* 
sdenbly modiM. fa Ash ihe shoulder girdle Is tightly boead 
10 Ihe head by ifie dermal anooer. wbieh cows ihe edwle 
freet part of ibe body, '•hite the pelvk girdle is until and 
It eoaAoed lo Ibe belly tide of iM b^; there is no connewn 
wuh Ibe bechbone. liiis struetun la all wrong from the peeru 
of view of a landancatal, TM shoulder renaa be (bead Aon the 
bead to permit of hMd eDoveneiiu without tbe seed of shifUng 
Ihe front taga: and sinee lo a land ifufsal ihs i»hmI tep nust 
miKfi of iM weight of (be body, they meet be eofloeaed 
10 support Ibe bockbeoe. In atooet every fled fenn shoiMer 
and heed are ssfeuated. and there is a go^ eennexM between 
iM eapanded pervie girdle and apedaltaed sacral ribs (e«e 
lo iMsi empUbianSi lero or eons Id repulea and SiifA** 
fonaa). 

In e primitive emphibian ihee me already estabbahed Ibe 
eaaenilal paitere of ihe lonbs found in man. Bone for bone, 
almost every buman ckm ent wsa prmsit io iheee peimittve 
swamp dweikn whkb, Am of all badtboned inimaU. gsined 
the po«er of leaving ihe waior lo walk oa tour aeut limbs. 
Mere of the ebaages iMt have occurred ia tbe bis three busdred 
mrhcei years or so have been ebanges in pn^criMos ruber 
iMn tbe addltleo of sew clomwwa. 

ti MB aoTATioK. Tbe Isnta of a pranltive Htsd dvmier vmra 
tbon. end elbow aod base sisrediiertedMitwird. la theiouroey 
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divcftmc front dw oehen, with sonKMins of tbe cnapint 
90 M<( «)sdi we hive meirM sod improved vpon m oor (Mo 
bird. 
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AiiOiBAi. VIPI. Tbte cntping pom ard Tinny oitae 
f(«niRn in Ok cke^eton suobh <>^1 cbe «cesim mantritife 
•«R arberenJ anlinik. Most liur lyp^ dueeftikd lo (be 
frtued, end meny foroas neve rcdwsed or (OM iba Chen ntrlren 
tone* um. In ovc own case, hovrotec« lonB>«c(Miaued life to tte 
ireei bu not onty TMde for (he •etentton o( these tcei but has 
pnairved i« gs much ot tin primitive itwUliry of ibe lenta of 
ceriy marnmaie Our whole arm WAtoure tt cssemlaOy a 
prlmSdve mirasiiJiaA one, end the leys, loo, ere eBomUUy 
prtoOiive in nany wnye, eltboucb tbe museles end borus of ilie 
Up K^ofi have been sookwIw roodded in relation to Ibe 
iBoinpCion of upright posuoe. 

THi HUMAH poor. U to otirfOoi. not ow hand, that i> tbe 
ere pwelinr feature of our Itotb akeleaen. Oar ape anceeurt 
Oiere nol four-footed (ypei but four^tanded onei, and their 
'hind hands* weia better praspirf or^as than tha front ooee. 
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CHAPTSK V 


The Development of the Human Body 

M/B tmivel •( tM nauirtl p* nw«w Mtieh, ia dw courw «f 
tMfiy miiUou of yB«n< braufht Bboui tite evolutiofi of 
ran atM nmny Other ccntpta kniiiMls fNwt forw ol 
liGe. 901 a pMtMnenen pehope oven more i»oe0erfki1 ihan 
our «voloUonuy hhtory b the 4cvciop(Dsi( of Ok MlvldoAl. 
A minuiQ etg a fMLzed by t mkrcaeopie vena Wichie the 
fhHtsr of cbe iDOiber^ womb ibb day apert of pf TWr piaun 
pcvs, dmdos And ndi'rides, And |tves nse le the nuny ihw 
Aod csinpkx 0fS>ft« whkh make up the AduK isas. The 
uerafv dr*raa requlnd Aeons for iu eoaetmeni of tbe develop 
foent of men: che eesbryolotieel ueo RCtuices but a fewabon 
months. 

BAnLr BMonsOLoetOAL baliaps. To tJw UKicniA tut 
UuJa or this story was hnown. TbAi many venebrAUa, sueb u 
the Trot ocohici; developed from An cm was obvioM. aimI seem 
stspss )A the deMlopmeni could be reedrly oteerved: bui it was 
not oniil Abovi a centtuy A|e that it was diseo%tced diAt a 
cenpomble, AithoufB much sraller, rn fovim) «ss preeeBi in 
roBovraJi. 

Thespeem n of fuodAiieniAl imponaece in nonoAl veneemte 
dovelofMsent. AcUvatint (he sM end eonlributii^ helf of ihe 
hercditery fecton to ihe new Indiviiluel, This fumtron wms uo- 
suspecied In AMseen timet, end even eo^y Mme priaitive 
tnbes AR SAjd to bAve no /dm ihei the nuie tax hes Any core 
nexion with the birti of cbOdteo. The human s pe r m was dc^ 
e ev ar ad some two tnd A half caiKwnes a|o when (he first erode 
ffikeoscopB w«i invaniad. But men so it vioa iont tefon iis 
retation lo (he erebrvo)o0»eai aoey ww pisced on any cenalo 
basts. 

eatronwATioH rHeoBv, ft Is obvieiu that ai a lata siapt 
of development the younp duck or youni huaias is urocturilly 
fairly sifiUlar to the Adult, aJihouch ^ mudi sraUer proporoon^ 
aod il was not unnAUinil dut two or Ihree ceorurieAio, betbre 
aeeunte oMar^tieos hM been made, devetopmenI Vios teoeraify 
bald to be enureiy a natter of iiwr«ASe in ste. The 'genn' c^ 
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THt oaviiorMSHT tki human ioov m 
a man tod i diarlc; Ihe eoibryo of man and ochat mSfoisals 
KBoibk wet) other ctowly untJ 4 later su^s la antayonfe UV 

EnUwaiASilo students «tAt oven l‘«Tt)Kt with this comtaiien 
of developmental aod evolu(lo<)ar7 icories aad devetopod the 
s o^caUed BtofoneUc Law • the ihe^ of rceaftnitaUM. Evolo* 
lien icachea is, for leanif^ that the eariiati anirrieH wwe 
prcBumabJy one eelfcd forms; hief there dewloped reuttaxBuloi 
aojieals which iradtMib’ hecaote more and moce eomptiei In 
svBOurc. This evolwclenary story, ii was pototed ooi. Bnds a 
pwalid fti ehe earltet stapea of Uie development of any of the 
uiaals; we otjpinale as a tinpte epp cell which Umo by 
dhdsbn beeooMs mulueelhilar and pradual^t iaenesea in com* 
pk*ity of structure. A^in, tix humon embryo et one hepe 
has a pood Wen of pijl pedteis like those cf ao eobrye flsh 

butwbkh later dtsappou* or are cransformad into oiMrsiructurea. 
Still otber tetums in Um human embryo ere swteint of 
svucutfes found in (he devefopmciu of (he amphibru, reptiUn. 
end primUJvo memaelien uapei in nan's ancestry. 

From (lus basts arose the concepnoo (he devdopotam of 
ilw iUividMl iepea(a (he d e velopm en t tjf (be lace - lhat oeO 
psny recapitulates phytogeny. Tte humad CDbryo, it wee nU. 
dimbs its own fooiUy tree. 

This tiatemerit. however, poes too for. To uke the exampto of 
pill devalepmeei In Ihe human embryo cited above! We de^op 
pouehca frors the throel, in (he position ct (he fish's poechai, 
asd correepondinf furrows devtl^ oa the surface of the neck; 
but Che pouches in man never open, never assume (he pfU-sbi 
structure seeo In the Mutt dsh. It Is (he Ash embryo. bp( the 
prown Ksh, that the human orebryo r essm blea. 

We do oo( Ncaphulato Cie aduU stape of any of our ameiors. 
/U amphibian did nctevo^ freen a fleh by beconUnp an adult 
Alb end iben poinp on beyood (hat srepe ben by diverpuip, as 
an embryo. Into oew fbannrh in wbicH bmbs and lonp beome 
bellec developal and In which pilb wasrd to matuie. The dif* 
Ssrenees bseween anphibiam and rephlu. betvieen repeJea aod 
ntannaJs. lie almoti entirely lo (he foet that in the evoiutlon 
from one dees to anochor emWyolopical pnaeesses have ehanped. 
(Ditf own cnbeyonic deteloprBeeK eahlbiia this hblory wdl. 
We do begin with dewHopmcnial proccim vrfucO ace to 

w and ottf losmr mtebraie relativea, but wo ^adually dhorpe 


UAX AND IBS VSSrtSkATX 


n* 

froa itMBt w tojw miHint mv pfcvtoiB sdoli «a^ Tb» 
tuoTM «abf>« rapMB. ta* k rtpesB «at*ro(ik. bm Mule. 
bfaAfy. 

Bm If oie — art so ■cCTfwuncs of the 

li(i>Tint~ Iw, s obbm bt deobHd dm s M p(««M «l kimi 
A tM If) ihe MAseant «ar fcflo»l(di» ot mbtyoho. 

’nw ci ibe ficiBiSiaJ dgM^fiOf « dcwetopoennl 

pBuenv ia Os wioA Artebme freopB Bm akkd pmtii in 
ow uDdCRUadaf oToitnf OBiMf ^ulffes B cabfyoeic hiBoftts 
»bidi «o«ld hs Btstbrahk Owns 'wy IwtBl)' 

to Qw sdmls of (be MeapkdHioa ibeofy. Ibos has base 
•enns^wia AM bom efcaliryola^nl teowMse. In aksosi 
evwy poop of asiakk minffalrnt acsdy of «n^A« of 
Afkxa tfB Ms ilwe • lbs sMcy «o dMa*o is M^ueccB Uk 
su^ IS j owA sad dBncnMdBa • dn Bepa by ufeicb csll ; 
divwpw isbB piM ajM dOBS aro BaUiAed, tbo orsois 
Bkeronb i 

■KSSKiBtHTAL STVMSS. wo <os |iws a fairly Mw j 

^wu AocfiptM of cobiyoiocleal oAsca. >bi u we «an. for 
Bte ArwfcnMe U bsB. ^Bfriwi bob ef Ae at/ot hepocein^ 
a ewhstoMry Wmy* Aet we Rfoae v» be ^WiWK wih e B)ere 
d«aeriptiofi of dMB evoMs: as w«A le ki)^ wby dMf bbboeo • 
ioaeek the casaea oodistyns Oma 

With evolBiDasry bBttry ■« c« d» KiBc; d» book) are 
eAttd OB peB teppoap. aad ear hm tn toe tton n we 
ewhidoMfy ewcae a ibe saftaiw kis *id) cabryelotksl 
hisory «« an dcsiaf wiA piaesC euaas. asd la Amos ireapi 

wfaoee 9pe ef dealopaal pCMUas of ft we aoy Asl Ciqierv 
menailly whbaalsAS 

Weraoy aiarasabosorlBCBvbeaBaafroa ibenoniial 
m eeoae oos mpcEi sod alow ii a rnMiaif is deAfewrant. 
end. If die ceewHenc saoBol diftn from dte nOTmi, w« BWy 
nsMMUy AoeMe (bai Ae dilAAcs ■ oweBy raletetf to the 
etur^ bJiiiciBrii dwi ee boA e i i ii i) md dwf paiB toe* 
Mfhi towibeproeaaaof^wwA. 

W)«n ia Ibe ATBbnaaabiyo a BiMtapod BAorve vUA 

b a becoae Ao ndee ef As eve vvA ea ef tbe frortf pert of 

the brsML Ae oMs osBide ef da poiBC preap^' duetow te 
boeorm ibe bse. TIa ie Ae fcn iipii nn ef AeacPBl eveoL But 
eAydoadwbBe An Ao v ittebeprowAiedseed byihepraescs 


TMB OBVSl^rMBNT «r TUB HUMAN BOOr HI 
e/ ih« nlM bBAoiA, or b cbe kns «fiin\y M«p«nknt io ju 
on**n9 w© m%hl Bisw Ox «MfB of Uu© pouibUltb© is 
lofti n wo wUxd. bgl *« eouW itoi tK« ■ posich© dediioo 
mwcd)' £ro»n otoervittp necutot «mbiyo«. Bui eic«(iitMnaJly the 
awKtiea eu te ftlrly MtistBciofOy uBsi«t«4. jti rtxny om- 
phibMDs If wo nmovo the e>o cup, ihe ions dooo nw f«tn> in 
its uowomed posicioa; and. funher, if wo pift the «up W 
ret oufnpte, iM nenk of liw BAntan body, a s«r«cc km ray 
fcmi In the skjn there, Thu* wo may ay with conMetx© thii n 
(hne aaimels Uw e>«cwp iiwtusog us© (ornxikMi of a lane in th© 
ikin BtUBcanc to it 

HtfOuih maoy Mpenments ©f ihts ooR, in w»nt dwU«, •« 
hew bofun as snaiyok «rf the Pfocoa ra uBderKioe the ©vena 
or developniooCaJ hicwcy. 

le the ase of ran, eroouno, such eipariftMno in out of Um 
ausUon, and but litcla wo« has ten 4ob© on Mte ramrals. 
aiihoufli leehnwra are currencly beb« tetlopod tor suh 
Mm. Many ether venebtate*, however > fro^ salArandtri 
and etakitens, tor OMiopk - yWd pood experimental reoidta, 
and, lieco these forms appear to detdpp accorded to ih© same 
fundameriul pkn aa oundm, it la »u*My proboUa ciiai chr 
facts discovered froa work on thoe foira ippjy b |r«u 
meacufo to ibe hwinn ersbryo aa *«u. 

The dewtopment of the Individual obviously it rosuliani ©poo 
an auMdJnsly oomplu uiierpley of chenkal and phytteal 
totcaa, Soet) work aa hea bees Oono so far has ten a bare 
teinnlni of the eUOdeUon of the probkms that toc« us. If 
wo tolly undented bow any e«| dovelops bto an adult, «« 
v«eM bivB aolved i rs^iomy of oil btototkaj proOloon, We 
ere, tO'diy, very tor from lueh an wndersiaodlBp, But scbra b 
youes end work ooniiDvoo. 

asew ciLLs. In elmost aJ oecept the lowMef liviot Cun^ 
nfirodiMtion ©nuiIs (ho urioc of two eaUs. one dvivcd from 
«di of TWO penno. to torca e ainik cell from whica doK«e{« 
the new Isdivlduel. In lome very ptitiuuve types Use (w cells 
whkh thus unite ere simiier to eppeennc©; « mou livtap 
eraiues, bosvevtr, wo find that the two difibr eurkedly in sis 
end Mrwe Cure, 

Brom one pBcont is deritod Uv (smk otoaMii. tho ou. e 
moiperatively lerpe cttl whieh b ioopeMe of mocKm and 




m UAH AHfr TH« VetTEimATIS 

taM t melaui, «MBHa a Isti CBIMK 
Prt» ibe «OMr panec nmm ib» tpftPt, a aaub nailer oU. 
tiotiBiiv Q**9pl** aoMMst of a bead region 
commit iba bkIos ad a lM| Bi foe pco^ikioe • 

(ha 9eRa bbm Mcfc ibactfr 

la aMaa poaip* of asmla Ab laaa Mfiiinei aay sroduce 
bott aora o(«x«eii: tae • a oaieoty of hMneMm and. 

emrifta, m Acrtan cn iadmttjal prodim 
eniy om (ypa or Aa oAer. Mik nd teiak nea an Uats 
dlfleraiaM Aa dAensccc beMca Aa wo m oftst 
fittAed »N ao^ A Aa tjpa of nproAeom edk produced 
lAd ite owu wbiA bn An bat ■ Aa panl anUKcnire 
of (ba body. 

Tba ^ *AA> Aa hnn cv aad icm aw 
m, fteaa aa «i1y perM ■ ilnHnpnm, ocAaed eeiMy te 
du pnmy n enaaa Amda) - Ae any A Aafmak. the 
i0tk to ite oute; ttacaa enebaae inra deae/toad oo paju 
lalaiiaa viA otbec ceOe oc 


33 ^ 4 . Tba job edla 
onmcdtbe body oaly Acwb Aa bfaod atnaiD, freawbicb 
Aey ^iva food oaenh nd «ay«n 

acAttB of Aa nA <■* bas aa nioeu beahec <a 
probluB of hB^iy. la saaea Aaaeiea cf tabsteoe k hai beta 
ekind dBU ^iMn acviired Aciad Aa We of the todlvidual 
aad AeeOn of aa or dtooea cf panted Aa body ean ba 
WuhAbW to Ito oApMA V a ns by Wed tobouf devek)pa 
hkoMBtoi, Akeypaed AeoeybofA AaibkASdnouelikety 
(0 be Rfo^ Makaly; r ha NediM toet lad bud, bh 
odWciH an kkdy ■» be Boea bAAicasal AoB would oAtroke 
Wve bato Ou coaa. 

Surli a itnry moa. H fim aihc. caanMly naMBMa na 

wbui we cone A eonta te acaaal Maim, h appeate 
untwWe. CUdte (A ae( «toe tea Bueda or btaiot; Ao 
arlM fron cdto A or^ dak* aMoaaacd wiA Ate emicnim 
Oittept Ara^ te ndtea <d Aa blaod. h k difieuhto en 
eaive of a ebaive to oA« ete* qiv wAefa eouM ta at a 

dhonca upM (tea hetead «B edk ad «o teteB te bena< 
lary eltnwea eonaad to An« w proAiee ete^atoot cteain 

to Ac neu ^(cHioa; aad sA 114 1 i . ri iam l stady of Ah 
probin te AM A Aow lay eridem Iw te Aeocy of Ae 
mberitm of attend rbirama. Oat pim calk ace a pw 






IHI DIVILOrMINT OP THB IIUUAN tOftY Ml 
fTNBson Ind^vtdMi of i& Tltt AClilKn to vrbktt dtcy tear 
|tve rin panifc* of tho hencUUry cnanonn wfiish Cbc pomls 
have inhaled, but Out Owo ocQ ec theuflns en powwMn (o 
•fltet c«cTe«Mitdinhly ihalr btflacB from ws. 

THt *00. M puhe^ ihfi ovtries of (behuman remalo • tmiii 
* 9 (Bemreu*hly(h»siBu>d»hapcorilrBondi,b’iocin(hch«ekof 
ibe ahd&siBtfl eevKy - conuio some hundteds of ihoueanfi of 
geftn cells, eocb mrroundM br 4 low wnotter rorminf ■ 
^heekel Brocture termed 4' follide'. KoB of ibese &n dottned 
to dsfonenis and dueppear; a fov huedieds may bccoree inatiBe 
etfP, or ov*. Ip seoenl, one an ripen* each tnenUi. Hw uny en 
pws npidiy, bui evest oiofo rapid is the prowh of the folkle 
as4 ert)^; tteedc'aiops wiUiin ji a liquid-0Bed cavity, tbe<n 
eOherios to ooa narfin. Approoctuoi maturity, the follkie ouy 
ee at oiucb as an ioch in dianwtec aM eavae a Urpe swettln* on 
the ouier wall of the ovary. The developmeni of the follides scams 
(fi bo ao timed chat ono ripens monthly at a period which apoari 
10 bOt cn Iho averape, about two weeks aflee the onset of ieen> 
sirtwiDOa. Whan iDatuie, the friUde bums (a proeeas termed 
owleilen), and Use eo is libentaa into the body anly but b 
caught up into the funnel of the oviduct, or an tube, and iloafr 
f down rntpin that siAteture (owafds iM uterus. 

Durin* therovftboftheftsQiele tbaenhasprowstebesboei 
'15 nuD. (one en^hundrod-and-aUUeih of an lnd» in diameter. 
Wns chos bandy vstble to the naked 90. (In some vereebnua, 
such as birds, iho rn contains a larpe aoiount of y^kand n ibus 
es:(r«ody Jarn by ecenpansoo.) The escoucaiat a nudatsand 
a weryeoQudenbte amowotof prot^lasm cootaininaewneyolk 
saterial, the whole eoniaioed In a ftlo membrane and a touft) 
capsule. 

Under the miuoecope ibe human an aeem to havea ainple 
type of cell strusrarc. '^b apparent simplicity k, however, daa^ 
due; eaparlfncatal work oti^riovs invenebrateand lower 
btate types shows Utai the ea aloae. if properly Bicnubied 
cheank^ 01 p&vstcally. is apabb of ieliiatina the devd^meat 
0/ a new individ^ even when not feniiirad by a spun. 

Duriat the rfpealn* of iba eo the nucleus dltlda rwta. three 
of the fOtir nu^ so produced rpUttins off and leavif)| tite cq 
M ih bits of protoplass) as Uoy calls educti soon depensraie. 7^ 
macW of ihe ferm cells are of prime inkMfUiKs u the carrkca of 




e MAN AM 1 » !«• V»H 1 M»ATM 

■!» t»M naw fenm* 
Mij Ama ilmMwn. bio chc dctub 
f «BMe4 OM go hwe.Mem (0 

V A gstem of prwiai the 

i « f-«*» ftc « Mer (MM mU that 
gf dM Mk itm all A CMgantto 
«r sPdiar caducdea gbea oe A 
Aa^t^ogocMoTiba 
TUI 4rx*H> TV «&ie IMB cdl, ibe 
A MM* ^ •*!* ■» af • W7 4i£Vcel duiMef. 

w2I USmXnw TVn k wy m* «yMn; tba edt 
MMd Maa»y af as cml hmd. 
flAirJy 4 IW tV j-«Va. «rf • l®«**^*-•**««* 

TV BMM MSt oA It BMCb lu 

STciAaV*" oaAVM of iV -A«v. Vt-« 

M A oAWy tv itai >U^ B baft ii odi «<»U uka 

aBmTftAiy^gtV^rlivaaWOValftcVgtevoVrfeTta 
Mek to vwa ^ LuakBw^i^ ^ * fiombarv for. is 

miuR tP«B caay be prtKB W* toaa. 

Spam « fa »*4 

u, iV i«ia. IVy aa Jood to•oato^^ 

^<Wy«M a^owt u» *to Kfiiebw ud. -to* djAar^ 

XeggB «l»« Vi-aa. *•<*"« A avwa* ftwJ le^ 

V od Mte atoog tba vuna of Ilia 

ttMOOWCTJtol* *"» »OCIAV OtGANJiATIOM. b OOK 
to • potoflM aflMty, IV 

3SSr3 M«e to* «<to, obM laiaww tnd to»»tt« 

aktoiPtotoo«ilytofa^irtofato- tw v toft ^to«>toP»rt^ 

2iS oTSm ,g*t: too* to Ibe bdgh* ?ttoai»e«, oan a*!^ 
SSaaWty toiutoM* TbababatgcWItodiW^o 
do **li »o*» toetoi ui'rtotonn Mo* ^gnabtw »» bi|bl> 
iadmdtolato and to ootf a«a (dtoa^rtfnc ibe itoonptoidy 
SoVod bcrt a ftods ifoitototo atoito to tewto btoe aito ^ 
dttog«ho« Ibe ptoyhoto) •—I m ^ 

trcolim-- ^ ^ iA^ •. iAoe die bcaedinf »to*to 

2S?d* yato footo. Ib e m"^ « rtn n rf 

«we» Vatte*VVo:^ |iM* to* to l todfmflylrfebM tow 

toeaeito«yatoto*etoo*toftW'UywM(i« 


THB OBVBLOrMIHT OP tSB HUMAN lODV Mi 

ito fvaiJr srovp oMMubcd, A fittTUK Attla, the *«rd iw) ’ of (he 

hmily, p^dJa< wot ih« Bctivicy c€ his or wm tnd cbdr 
oll^r^ Tlkia B I ample type «l coosl orpuducien but m 
ivhIA BMy hive bea the prl^pal. il* net tbs mly, leeuil wih 
BM onj our PtfsebUik eoesun ooi so eiany iheuseods of rwt 
apoBod ooe upon whrth bere teamsply teM stabhshed hl^ur 
’supeciunlty* wMes • elan, irib«, suion. 

PATHS OP BQO AHP SPBBU. OhCC MCh DOOth. BS hBS bM 
said, 4 ripa ««t cdl umbU)' atters tba umq snd of ibe evMuu 
dndbepinsaslew^ounwvdokntbaKubB Juebancc of davHo^ 
Ififioto ao embryodcBandsupooiCsencoueterlnf aspsasduriat 
this joumay. The lifd of die es, if oot dtiu farUiMd. is coev- 
panRi%«Jy briar Exaei keowkdce is waauac u tba case of itm, 
Pui in sene naitunab ahieb have been canfial^ swdkd fe b 
found thai the rc^wble period of fenJUxaiien ^nes from a few 
Mon in sooe Gases to a day or iwo In others. ProbaUy (be Ma* 
bOify of (he beoiao ea >* soreeabere beiween ches fism; 
eoual uoien miu Mtu< ctose to Use uae ef etg release if 
fenilixation is u eeeur. 

Tha spams reedved in cbo vanna invel actively upward 
(hroufh ibeuitfus into the oviducts-a dounce ofsaiunlioeba, 
a lonf joantey for such tiny objects. It b prebabla that tinr 
siaxiinucn sp«n of Ufo wittiin tbe fossak npeedonive tract b a 
nauer of but ooa to these days. 

PSBTiitZAnoH, ftcniltiatiMi » acconplotoi if om a«^ 
jpenriefihenilMrutelaseddunia SMaaieachasandpeBo- 
uates an ^ at tha upper otd of the e^Muct l^s isi) ^ dw 
spam B abaodooed; Ite bead, contaMa^ tbe nudeuSi enters 
the mbconca of the etft ■'td derdopoentai preceaaaa bevin. 

TLe spent! serves setursl fUnctkns io tbe dorsloposttAl pr> 
csf4 71 k roost obvious fcBtura is tbe fsaibatihe oucM of tbs 
spem and «a oniie to fom a nueless "Iscb, Uvoupb repeaKd 
dfuWerBiComestobepreMMinovaryeeOoftltsembtye. Much 
obeamoonal stMl eaperimeaial wort bas eoodusivdy shoHv 
ibai tbe nudsta b RsponiiMa for the carrylnp of baradnif^ for* 
tors, and the eoioa of auclei in the fertilbed epi H tbe iBcchanMt 
•hkh brings sbeut bipaiuntal inhentance. 

HoTBUJIy, butasintlsspemiof (he many that may be present 
In the ovlduetcan portnrau ao e^p, ft appenn that tbe emnuK* 
of eoa spam eauses chemkal dunpas at tba surfac* of the epp 
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MOT^^afe««twliadW«bi nf «il lW lad8%<k)pauDL 
fci duspMi ^ » Bww W n m ilun i ffru ipoo 
lh«, tiu c»fm» &»8n. A* ~ •• « 

e„ - ^ bolsi™ »-«««•-*#»«• iea^ h. ‘ ««k«’ 
T^>« te pfr«» ^ 

ci«l »f. 41 c«B bw-► »«“*•• ®“ 

■r.rfyAc»!>rtafctMBeb4ai»>tf 

tflSoij. ^ 

.. 1 pWtBMM at w*. T&h 4fl<» 

vwwu ^ o( ibe sp«» i* wBebiiK T*i« «•« fr«« n» 

oaa «a vwkpg* JL i Jtpwm fc« b«« aie«4«My 

Pi l «».ci br W ®* E*P lm«* hHo 1I¥3«^ 10 

dftatoo i««0 faitertoo W *e « 

«r MO b* pr«kM ttA wHb 4 mbAc 

^h 7 faSbi.1- pc*—. — 

olhp,^ i» ort^fly proau-a 41 o« l*^ta-fW ^ 

flS'SoU. be—f. • 

u vao tte muJfcrtiMi <rf mb* • •« riibjue®* <«» n 

4bo«t 

npofUd; li* HOC* M) >0 «b* »—» * — , . 

Moreeomao^,^ 

» b44w • Uu a« Itel 

-owiaa q«-* OrfwtM- of tt»«na*y^ 

SSSd^uaaHHif coib^*ot«rfp>«»J »ft<<ii»wn*l 
htfadktfy e^i»«Mn ^ ^*c “ 

fAvUrat 401 iliml-te« n bo iWM vby 

'^Si'SEw to odm •« to«-“* Sud> ™ we 

.l^of too—»*«<*" * » —**^ *°^"P**^ 
slBi*wv «■»» to • lie ts toe? to.^ ^ 
AiibfBuiv 4fEx^ bv oMsitt cnwomMl butnv UeoUai 

,riy«4pgfd4 Lk iri :p . f* i»BPiBaBtoyoh«to^^ 
to^tHO IlMtS, 4«to OfBbtt dO-iopB »P^-c^ 

fron 4 ^to «a 1*1 »«». ■ • otor*w th»i ihw ■» 


TKI Of me nUMAM SOOV StI 

«uctly Ibe seme luriute of pARnul diAneten tad 
mty be w pecwd Co be remarKaVy tMlu. 

cliaVaO* 0/ TH8 zoo. During dte Am fn* dtys diet 
IMIbttioa (be b«snin egg irtvels from cbe upper part of iba 
ovMuot down OUt rube coavds cbe uieno. vtMre ibe ^aing 
enbrvo b dasiiaed (»recnan. Punng due tine occur the uril«a< 

O (D ca 

I n cu 




laM B 1b riiPiUw ft t >at»'> n^v M IBum (>1, 
UM • aam B W. me bAm aUi B la an ^ (» 7 A 

*»> lA mm Iw «r a n at n mrt Mu af ulil 11, u/Hr 


Bagee ui eoCMyODB dcMlopmeoi. Ute ftnJItsad egg all a«ide 
u< teni Ihe two cefla nco four, eic. Ttiis rr **‘“ is conpaniMy 
sMw i Mcy Cifcel/ each suaessno all dtvWon nay as nveti 
a a day fbr iB accenplMviBnc. But, u tayow wM has e*«r 
viiDtMd out a problem io geanetrie profressen koows, (be 
iBcrtBsa b c^l auBfears soon becomes t raped one. 

BAKLY pevgLOPHeNTiN SbiMiYivspoaus. IIb arlyen- 
biyoBic history of man aiMl ofltermairmtls ueoapliaied Iw (he 
hn sdchlfi a shon ibns ibe asbaye embedded a (be 
iBsuMof Ihe maiemel mens, anda BonbceofpeeuHar fteOKei 
i) our early Oe^elopnieol are doe (o this slruaijoa W» may per* 
luK understand e(tf awn story becier if vm 8ru consldee (be 
early developcnentof such a prjnifnve cype aa A/i^>oxmj, wbare 
the egg issM Olio Ihe open see and DO suA coffl^NB(ions ocnr. 

In (bis biUe oBrbse CtiOrdim (he rerul^ egg dnideB into no 
eelb, into fbur, eU., uoiil o>« eoe tausdied cdb are prasuti^ 
erranged in a iwUow sphere senwhlng Ifte a raspberry or oai]' 
berry (p shape, then Ofl «M sido the cells begin to ptoh inward. 
>Masoae csaypuib b ooesbeefa soft, holbw. nbber ball. 




ftf MAM AND -THB VDIlTiitATBS 

uniL tb*«iit»yD becon» 6 S * wcwfth in irwraod w «ne» 

to Btrt? «Vyo U Ollod « gwirtto - * litOt 
M to devAvcwrt. *n» totamtl tatott u d««d t® 

5?«yU>r ®f tht IrtC Of lJ»t td^lt. Ibt Ol*W 

ihA nc U 4*Min«iJ w f«m Ctmoni cHhct Oiii>«») 0* ««< T'** 

liMH cell luw it *• 6r^©4«mi rin"** •l»i' J. •*«««'» 

ti I tasif tUft. il»» 4 tvBlop* tn lBipo»«rii mJWto •*» 

"tjttJoNic MiMtuAMBt. Tr* huiBin tmboo nti fArM 

Mritor dwetor thti iM •vtluxtoo of *• Itod m to "pUlw 
t-«tot.d w«B ih. cJtvdoi-n.". of 
itnicuictt (p.»). TTto 
M Iht Piotosilvt ItQua^ltod *v<l» 

ScaniJaoMMi lo tom • yolk ue tmfcrtelnf 4 

mMt of yolk tor iho nwrlttofv of iht irrWyo. A thW otvicy, ike 

titofiieto, «* out from CM Wild oito of ft* pii wtorOjtoo 

hfio lotoStlM tt 4 roeopudt tor wit Jto«to tM ttoo u lo 
211^ loi Wood vt«to to in «ilto cnyltu Iht 
SJ^rSe P 0 *«* kody. Surroundh* tU *•• tirvewnt wm 
■ tfifaDrnk egtor wtU > tbt eborioo. 
lAtLY HUMAN DiVIlOPMiNT. 

•JiMfi t tow dty* thof dowWvwiu bt*)i*; ^ »*"« 
4ceMtocy iiwcturt* eauM b«|to 10 function ttrly, to4tf "doi^ 
itDld dSolopmtnl bte bt«, « 

S diff«nfi« toh*o« IM ««ly ttovtlopmvu ©f t prtmKJ.* 
choM«u«nd UMtefBUL _..... 

Tt* etotVM© of t "MiOHUton tifr *t ihown in DhoioirtDO^ 

dJ^bblt't^ «!*• pitet, 41 flW, In»to»WM»»to^' “‘’•j 
erf /to^en0» ftrmln* •» to ttoti 4niin4l, * cocnpM< eh»»»f of 

"ftii frtft 0»4‘ po W 00 . rosemWtDce souos. 
dJvUct ton WD poniont. * hoUow *pb« of «ll» 

» U ti wnsWo, »a iaiwr cell rmai. Tin win *ph*« of 

reDiotmB dn be«toiui« of U» o^’rtoo ^ 


IHO 06Vei0»MeMT Ol TK»HVM*KbODV 



iMinn. >•«*••• W iMr«nMiM<i 

TbM v» yi wwi 'lan^lj wii^ ^ M k*« 

W ift* ***(*MAa •oiWt* H«<* MK ■ ^ •••» MW ««*«Nih •• 
tf af namfllHafi •«> A" MM* ltf¥ 

•fVWMMMtUNMIMMMMaMMIaMMaMMVMaa Mb 
«r M «M««W wtM IM »W «* M« Mm« Mw 

UMMMbelMlaMMMmwlNMMWOW* rML 

«——•( —bNHalam a^wiii w i M I 

MM|« I MM* ««K IW M«M IM rMMM ^ M IM<M •••« 

M«*< (Ha kamailaa »r «Ka n<l» af IM w tM< ra* «w. Maw M 
••■aaMMwl «Man an wa •Matantik sM aMMa ana m 

aaaKM a*r higm. MmH M aMntaai af miiiMMI llaatai •« IH 
IMIIHIIII, iM aaw w w m ■ mimm iMaMMa: •»• M> Mf» 

« wa ««a anaaaaa Wa Uh MiiMiaii aMta laaaa. TM watra 
« Nb Ma* H aanaaaaNa M Ml naa b aaaia) <antai «ta M af iki 
VBM* M Im* AMa«« MB. Maa* rb*' a Mn i liit aM# 

TM aaMfa a M«Mba •* aM M Miaaiv ratM aataMa aa«aa«a 
• M* af M naaMM Maa tMwi taaar t» ba^Mn aM M 
IM* M aalk M. atM iM aMMV » vmUw aal IMm iM !■ MMt* 

M awMa alPM <M Mb' •Hb ^ MUMi mm Ha mmi* • aaa 
M>iM MiMa H ■baw' o^MaMMMtaM^ia' 
waiw I'ai aM blnw a*fe mimmI Ma« W Mm Dm 
aMMa U aaa beaaawMM (AM*. Mwv«Biaae«a< 

w. b t*MMr« CaU 

bccofmanibedM iaiM wtlb of i1>« wd UiiJ 0MUrliiy«( 
miHC (i»nQ npM^ * onioa wiUi fta maurfibl Bawaa 

About (ha abchwhkfiUHMbfye dovelopi. rrona the terw cell 
MM ilOBO 4 «««lep (bo (iiibayo v>d ib» nmUnUis anbryonk 
ewobfUM. 

Having thrown ofPihl&outor tflMn M (bo to spcbkj 00 a4*tnce 


*"*> VBfcTMRATM 
rMSi fcf ««OCC IJIW IM «*««««». a* 

SSefla e» fMo » trrf 

*• eomp1«*iioM 

Srt «imKd th« ptoe^ w «cut ift * tMhkm d*W 

froin Utt ilinpto WOl<lii« IW in • »««» wumiJ. Tlw 

U?^oi« « fo"*.4 sttwlMiWJ* wlih tl- fonMU^a <X 
U-r*d»«iop*lthin tj* 

Mvitui* ihit lvlf» iibov# U th* c«y«yof Om wu»l9s, a»t Wow. 
^ yolk BB. eajiinwow *1* *" prJiniilw W « 

ih* rtMJoif of U» e«ll «*■ I* •P"^ ogt io Om fono ©f * 

^ ahM U !■ fr©if >KI| pkt* *01 Iha body 

MOd^ wotiiwo^* with tha Hotel or Ou onu^ Tta 
lAuar tavof k «ftdo<teTm, eoMlJWOMi with th* llnlnt of t)i yokk 

pl*» wwlM ooniwM wUh ®^:SS' 

M body th« »rowi «.t * wlw. th. illMtob. ttm tJw 

(BM onoAuMwI'b •<»• 1 ■ 

Ibow. riokB 0*0 eovity of IM cmnloni • ityor of«»dod»m bo« 

low hotel iiw yolk BO (wtd fumr* di|«tl« wbo): ^ 

ii froBiMoo doyi w » WBk. tfw Brty tm*/* wbryo oown ^ 
ul« JS^SoonwombedW te ih.«Uf«l ils«- Hoim 

'**p3Iily IM «f dov-lopod ou»«4o tho Body of tbo owUm. 

rftM•nS^U.te ih. w«b bB 
Mileute • pwoeiwi ood noortdaoBH, Ewn *7 • 
M^niphil^ on^ >»*•**•*•" 

SoSor'. £dy unifl »*«» “tch. Thoy 
mctiht ouim 10 wiboh they 

& 0 I iho iMiwwl* wo l*v» wW ihai two PnnJ^W 
JS^lay *». iHo vMi majority, howsvo*. rotea >h* «nbO« 
vriihio tbo ow^> 


rHE OtVeLOEMCNT Off THE HUMAN VOCr W 

But 4c N <4op(aeiH ef the embiw wititio ibe utecus b a tme 
dJQailt Broblen in maavneb ihtn in R9Cik« or thwfei. TImb 
tern hAVB lartB otfs wbkh coAUin i eonild««M> unouw of 
)OlK. Hm ontryo can, by oiiliatii ihb mBHrfal, Aiuin « con* 
tjfbnbb bzB beAro birth. In lununob, hoMw, the en ■ very 
imU tod there h lulo food for ih* smbiyo. Soim oiher mirce 
(M* food w^ply )i DOGcoMcy; end the one aviilcbJc mree b iho 
food iBatorwls oonubed in (bo Mood eucofo of iho iwdier. 
SomoniochonwD b ncMod by <i*hlch UiM food n)dUc«toc«n be 
fumlihod to Ibo ombiyo wlihin iho utonu. 

'Hw (mnupU's MHy deii^BHnoni ukai ploeo wlihM iho 
mcilMr*ibody: buicMpnMdtiorofTbMini oourWunent la die 
ornbryo hu not boon o^ooidy *<olved*. In hlBher monunolo, 
hoowsr. Ihvo b praooni in ofllctoei pleeonii. TMi Hrwdiio !• 
fOnnrd by eIsM unitMi of ruiomel ond cnbryonlo dHaea, 
'nwouth il food nod teyien con be truioewied to die eoibryo 
frtst die modier In enciienie tor meMrleb and eorbon 
diOKide; ■ unhurried period of d«velO|>«ent •iUibi the 
utenw li rendered poeilblo 

uiN»T0UArtON. Ntlodkelly Uw wian» b prepared tor the 
reapUon of on embryo ihrovth thepheneRHoaoTiheineneiryal 
eycto. The nembroM linini thli orpan li In i iiate of oenMni 
ehenpo When on «(| li wlioied from the ewy there Mur 
deAndo eheniae • a chlekaMni of dia walh, oiaoelaiied with the 
poealbla reeepUofi of a tortHttad app. If» ho*«var» nona arrhee, 
iha freeiar of thio tMeWnad moii of tMuaa li ileuphad off 
(manatfVAlM, tha eyete bapbia aeew, eed ihautarua a^in teatai 
ftidy tor on ambryo, 

(t la duriai dw period arhen die linlnp la bepPirdfip to thlelaa 
and baconei 'recaanlvo* that ibe apt IT ferdllied. reodua dia 
marui.Thla, Jioppeare. h net a meitar ofohtneet tba rupun of 
the ripe epp from d* foliicle U doeely nieiad to Um chenpa In 
the uiartna wella. lha aiopty fellida drralopo Into a larpe body 
tettMd Ibe oorpui hiieuo ('yellow body'). TMi body se^ bto 
the Mood e hormone wWch iianuloiM iha utama (o tortber 
activity. 

oovaLoruaMToaTHiriAOSHTA. Wbea ibe tlay embryo 
reedw (be unrui itlodpaa epoJntt die soft vesader e«lb of that 
orpn end borea iia way Isio Iheae receptive neUmal loutao. 
McnaimatiCQ emuea end the uwim lioap noieina thktantd 


^ UkH *NO TMB 

thKTOChOUC 0» m«lb» of PWK9. Wh« 0 » 

«B^o *nd B# moffibew-‘he flf W 

Srinaiiia# ih» wnWso w bfllr wit l«o «» oni^ M 
llSirSpn StUmt Fe*eh o«dod« IW 

^ th« Him rf birth, the g»na *• * hM bMft •icp«tdrt n 
RMoy linN Ha ortthMl «ls. 



•n» MihfYO. 'M l»v« HOMO, ouif iBv# off»" wi«r ipB««iJ 
.HW with « 


ut on ««^ •HI* •8“' '»*• *«•«“' “*• I 

mbiyo. Otima* o* >h« «bort«* 1»* 1 

Sv5ibk*>d rlA m fwrf ■•>4 wy**- 

^lrbloodv«-lA*ri-*»onc«t-bodyrt*lk^«h.2^ \ 

QtWt ftfOU»h »• inMftMdiBl* mvltWhut^^ «)P ITIJIS • 

JSnfrom^a»Uwr»bto 04 tndWBi|Ktft»b«i»ih**^ , 




rHS DSViio/MINT «« THt HUMAN tout SM 
iMtcnibfMU'olrcptocoom iba«oQfBporlphery ordMonbry* 
Me. But m otMrt, bcMh^c imn ftod ill o4w priraUM, 
•KBpCOM kmun, Oil KincUon ii cMcertCreted Ini nreulirana 
•rewid tb« ntlDB virher* Uw body sulk b iiUched. Tale tm k 
fQl4« MP of A thh± miM of doMly coonMld unbryoo* umI 
BMUi^l UacuM. A( brib it a not unidie • puKalu to ihipt and 
Sttl, ind to ihtf Imi b due ita I^lin Wn» pWeaM, ipplbd N IL 
U ktfMdii Wnh. 

‘fBBNATALiMnutNCi.* It wJi Iw cioMd (hit ifu tioed of 
tMmoUKT dee* no* outer iM body eriheunbtyoi (hit todnUuel 
develops It! own dreuktety sysiem, !u own Mood. The only 
eojumien bsiwoon the two k ■ tfsmfuilen of mitonili Jn 
•oluUen ihroocB petfnaftbk niinibnnis. The inotltM he» llttk 
induenee over 10 * unboo ones develofmntbubevin; dieprfr 
tensind noutlsOeeUieunbontyMni. Otii. bQOnd ihepmMMU)' 
of eeuslitd rt to be poorly neutiihed Ot lidvrad phyilolly. ifei Imi 
no eontiol over Ms deitleitas. 

The feeduenUy repeeted Morks eoneefnlns prenetil loBiNnee 
ef the mother upon the neiufs of the unb^ yeueg ire thus 
ilmoit entirotywhheui feundiilen In Utu Meehrssdbiof Iboee 
by the oRpeeiiAt iDethar will not (end inaonk theprodiKtlen of 
en Inielkotusl plant: (etlni stnwOerrki to encau le oot the 
oiuee of ■inwOerry marks os a child, bitber ecilvity nl|hi 
bnoair UMonbryo'elbod supply beeaMorpaivnial Indl u eUar 
bu( oould no* oUierwlM atlbci IL 

' onaANiZATioN os THi BMiavo. Whm w« kfi the em* 
BtTC ptopor *1 en epe of tsio vweka or lo W dlacwa ihi hjiura 
Metoiy of the membnm by whkh k bod become lurroetided 
•4 loft it tn e very untuiboa condition, (t wea ibenilmpiy o Hot, 
oval, loiU'layired diec of eelto, ihc future ovulde ef oie body 
fbdttfupwBrd towards (he amnion eavkyi iM ruHininildoopen* 
lug vU^ downward hco die yolk lae, 

An adult human behg k a threo4bnonUooil bikunlly eyoB. 
meirkil enlnal; bu* iWi early enbryo Is oaMsbally a two. 
dlmmleQelifblrwIth oitlrei oimounoindtaatlen oTorloeiailon 
- no sidca< no front or beck lo it it afl. 

Soon, however, orknutioji and organlabon Eagih en tiib 
Ooplo dWo, end the devetopowit of bodBy shepa ind imscnn 
tfawsdor way. Of runduneiml unponenca le this proeeee Is Uk 
development of a icnsciisa known ae the pftodtivc svaik, wFdi 


JH UAH AH» THS VI>lTBIIIATI» 

•nbryc^ofM) orifici miibt te <n bUiorMal 

*« 1*^ vnn tttaen » thuA oorvoos bWhwi h wm 

dtftvDd, in priotiiiw ntny-«eUBd uuful^ from the lUn. 

Picnt Che •ododerm - tfK iriMT call teycf ' It foniod, or cowM, 

dw HsiPi sT th« dl^Uvc tubo. la addition ii ri» to lh» 
McntiBl panj oT (Iw nwimotu snucUfoi whldi |r«« OOC frOA 
U; Uw, ponenas. btedd«r, lun^. w>d tho ondoeriM gkfwb (it 
IM B«ll MflW'. 



tmum M MIMW Ui M«M •« IM miM 

■M IM M IM PMII»P< Mi «mM lifcwiJM A (ABtf MM 

fc WiMt OH 


Tiw moaedomt t* Mo« lo dovotop (n Mly ofBbrronlc \\£t. *m 
OMo lanod, iu ro«Ot li rapM. and It lOon bolV* raoch (argir 
itau) oWtOf or tbo otiw two ficm kron. TIm natodam Ntba 
01 • bMWMA tdodom and andodenn «ad duM 

nuunllv k found to piva liao to tbo coenaoJ** Uaauia of it» 
aOuU body. Freffl It. too, ariae ih«o n«a apocklbod lypaa of 
'Olka*. etrtiUts and bono, and iha notooliort. proninoot lo 
amlxyoAic Ua. . ^ 

Early la ecnWyonie bfo wa find chat tbo staaodam of iba 
irunkbuiMiMiwd o vocydodaSteanuiiaMnt In paired aa^too 
(somHaa) down tbo bed? The upper pans of d»a somltas form 














T8I DIVSbOPMSMI 0» TH| HUMAN tOOV W 
(Nek Modes of iIssim down MdKr nM oftbeMKfei Cron Uw 
blocks come iho musetB of tM bo^ ■nd Imta. Mon ktertily 
itiR bmsoMod slm tee M Uw erms port of Ao urintry sad 
fiAlial or^ns. The vwnni por^ of ibo tomMB terra Ute llebi| 
of ibe covitis*, cn wbkh ibo onons of iho diM tod 
sbdoosn sn (icuotod. Rom Bwsodcs m , loo, orbs As Mcod 
nsssb uid Ao Mood eefls. 

Phsh, Mood, and beno > ihns ihno motedsmi dertyathHs 0) 
AsmsefvM maka up ihs imw pon of On Milk of tbe body. 
Bw (ft Addiilon eilnr structum dsdvsd lo bs«lfi nlti) fron 
I i Keo d w w or oAdodsno sn oventMlIy cooipcMd mlniy of 
nosodCTBMJ dorivttIvB. In dn skin iho wiporMfil ponton H 
setodsTMl. but (iM pnsier pan of lu Uwefenan Is Afinoahu 
ilssuft derlvod ttom tha oniodanti. Tits uonash and Inuuine 
aro linsd witii sododimi, but mc« of ihs bulk of ihsis orvia 
HduswitNilUefelayoaofceAnseilvoUisusandinBetb aurIii 
tMib ahich tiny sn aurnundsd. and both tlwa an 

Bnsodsfmal dnlvatlvoa. Ov sirunun (eaeape for dn nervotn 
lyiMnU may psrtMpi ba compand lo Ibat of a bousa. Tin 
eeiodsnri Is ihs point on As ouisMsi As wtllpapsr and As 
door«arfilihc«rrsspondto Assndedsrm, Ml Asnaa-ilnAon, 
elapboardt, floorltii. Mvmbini, IsAs. and plastsf • h nswdanw, 

DivatoaHiMT OP tXTtaKAL aoDiLY posM. Ones IM 
pnmitlva itnsk la Jn avWsnea, tbs smbryo npMty takes ifwns, 
and As flat plato toon bseonw s a AnO'dltnamioMl body. 
Tlili sMnpa in font M sasefiiially dus to Aa npW proMih of 
lAsmsMrtols temtoi tbs disc Growth is vary rapid at iba front 
snd» and aoon the bsad nplon bulpas forward bsyond Aa 
oH|lnal JImiti of Ihs smbrysiUe ans; much slowar to dovstop 
U As tall rsftoo ai As back. Lstonl prewh roiulcs in a dotw* 
sord ourdAf of tba sida of tha dbe and tbs prodvoUon of sUs 
••Us to Aa body. Tltls acpanstort of Ae siebr^ may bs rouptdy 
wniparod to Cbs Wowtn|of a aoapbubbis. ohish, wlwn H crows, 
must soull out b t^ry dnctlon sboss As nouA of As 
IMPS' 

AS Ac smbryo srm^ and aMtUDss form and Boally co mat to 
Mva pet oedy a back but sldss tPd a«*n a vantat lorites, As 
spudon inenssss atae A dimenalont, until, loof bafon Mnii. 
•t Arms aa almost complete s ph erl c s l covedne for As ssciis 
anbryo. Ai first, A ths Ate stats. As antrfe lower aairfaes of 


VAK AMP TRI VBRTetAATBI 


ihe (Uw prirohlve ecdodecm) emaesu fn^ty with ib* 

empty yo4k — fuc And yolk ae ire one. But the frowih 
ofibo yoOi ac fAik (ok«eo pmo with the croMh of eh« smbryo. 
Wo iray contpAre eh* volK im (o the he»l of the pipoi with the 
bubUe - ihe enbfyo • expeodlns above it. TlM dice^m tnet 
powe loTiionl eo4 Mekwerd ebeve the yelk cae, end itw 
iocnaoint dUperity in sin nsulia In a pedual Miration of 
Uwee two euuecuna, aJihouib for mmda Ume iliey are eonoeoted 
by a tube • ihe yelk lulit. 

The body walk. a1ons which rui» die allanitti and ibe vital 
Mood veaeeli conneeUna onbryo and plaeonia. penlua through* 
oot embryenfo life Dvt a* the body eilpandi ami the amiUori 
grewe deao about It. the body auJk le cresvded lotether sviib 
ihe yMk Melk into i tllm oylindrical itnieeure • the umbllUl 
eerd. Thli. in all [ate itaia), forme the only oeiUMKlori from dv 
body of the embeyo through the llquiddllled oofoion cavity to 
tbe uirraundlng itrucaurei. 

By the md ^ ■ moiuh or M, ihe body, aow about 2*9 rmw 
(onwtmih of an Ineb] In tengih. has aaiutBed a recogidiaWc 
ibepe > raeognbabla. that la. ae tbe vnbryo of a venebrate of 
some sort, although there Is tliiia to tell ui that •• are deaUag 
with I maa raiMr than, for osempla. a moekey or a pig. It Is 
die head that has grown tbe fhstiei, end a bulging brain regioii 
and premloent glO furrewaareibo most atnicini rbaturss, BMUnd 
tJw Mad. fomaulori of the trunk H uklng pJaee mpUly, 
setTMi eAer segment mekJng Its appeennee. Etovm the bad 
patted twelUn^ n«rk the poeltlon of the muscle Okohs. lbs 
prlmliha streak sUll panlitt at the back end of tbe growing 
embryo but Is now coroparatlvely toiel|DiSeani Id slag 

During the second roodib tbe embm beeomet reeogAlaaHe 
not eserely is a vertebrate but ae dadftltab’ human In cMraeicr. 

body DOW bae grown to the length of about » cm. (u 
taeU. Die head Is siU eoonnoua, but baeaath the swoSaa 
bnioemso lhaca is a racognitable fm: eyas, nosuils. Jews, aad 
earshaveputlnanappearanca, asdOnglli region has AriveBed 
up (•■cegt for the car feU). Stagar in tto developing face an 
sbown ia an accampenying plate. Umbs have budded forUi as 
liny peddka and by the «itd of tbe eecoed momh are teMoUally 
hwnan in eliape, altheagh sbon. A ull had sprouted bravely oat 
but by iNs lime Is already on ihe waoe. loiemally devdopmeat 



TK8 DBVBkOrMIHT OP TUB KUU4N »Ooy w? 

hu boo nfM. ud irMiy ormts u« almiy a^ae n ihe 

Ufucbav whkh ibgy hivo ai Urtb. 

Tb 9 mmiedos tew inoeilu «i ptMUul MMoseMu u» 
mainlyemeiMBofirovnjinibar i&an«rUiea|)OMruc«erww 
ttarum. At tw» mcnihs itm luBoen emlMyo v«tl» bgi 2 on 
tlM bi, bui MfrOrMncboraii mms. Befen bifih (t rntMero*’ 
tnd^Anomioutly. 10 reed), birth ««l(l)i«eneoM AounM 
llmM li sraBL 

THI MBRveui BverrH. At i«o »«eb tM huou embno 
U M BlntMt tecuralMi dUc; at two ittMiht ia unaunt ve 
alflWMt ruly femwd. A votuine tn iueir atwU b« requind lo 
dacRbetdaoMUly UwntanycoioplMpfoeeMefdArottliiioa 
end flWriatMn •hich t» «n wiihia (be Mibiya durioi tkii 
petJod of tiA makt er m, Hm yn thell Bdtrnpt only tc ikstdt 
out brM)y« r*w of tiw non suiklnaManpieB oTBr^i, 
neni. 

tlw mM dmlodftttnc er Um bnlA end ipinai cerd >i m 
ohrJeut teCUN of ««r]y bcreea emUyenb hliiory, Tlw 
«flK4ur« arlM rrem th««todenn»leod ihe tnklllM efita bM 
’nit hnin Ndion it BtrlMi to devetop, Iti hoiii e( iha prtmMln 
(inek iMre nittt fbrMird 4 thlekened bend at cMli idNcti 
npUly deiolop* into • rooi* • iM neunl Thi outer 
•d|iB at ihli wnicivra Mm up (nio premlnem feldi wliM 
evwuMlIy rnm abovB lo torn an todoaad canal. Bahlod tbt 
bnin niifeti the long tpinal card it ToniMd In tinibr Aubleo. 
Tlie rroAt and CM aoda af ihb hollow nbuler itrMciwn ranala 
opan 10 iha aurfaea for tcane time but eleta diirfn« tta iVlh 
week of davalooniami iha aaltotMT Intarlor denlow bno IM 
IIOWd^lM eaidtlM of tbe brain (vaurlelia) end the cavity tf 
(ha ipiital cerd (a iha adult 

Tlia hnIn and tplnal card irew out abova Qm twteebcod. and 
eapcrtmesial work on anpbiblae antbryoi (he«a tMi ibac 
aMlani chordiw stnielura eietu, ewioualy aneuch, a ptoTound 
laBuence on thadevetopneM of tia narvout lyiun. Tfa plaeacf 
notochord b transplanted to a pcoiiion boeoatb ibo tkfet on The 
cadeisde of an amphibian, a brasi wlU ailM ie Uia tiao of (be 
bdlyl 

Tbe tuo of the neoral tuba li panteobrly ireat la the funn 
brain ravon, the Aral portion of tiw Benatit lyitem developed 
b> tbe embryo. So rapid b dtb powth that ibe bead regieo not 


MAN ANO THe VBB'IBimAISS 


only p 4 t&h« Totward from Uio ori»naJ tec «m bui taM* dows 
&hArplvat iha frwn ond ofibc effibryoele «:«■. B)' tM flAh ««oi: 
ihc ibne mAlor divitieat «f (b« bnln cui M ck^ n waia l a d. 
*1110 foroMn to beoc ibarplx down upon Um km of iIm bnin, 
•od wiUi eoriinued bnln prowih furihtf b«ndA| of tho bniB 
Bibo to vdiU*. By the rriMJto of Ute leeofld monih ib«e hn 
basMO dM fTMt droMb of the eerabtAi hentopbecee penfeoUf^ 
dMKOtftotte of tnan. 




rw •MB •• • •Oh*» K WW ItMHM*. •«■ (aewMBHlM kva«r 
H M aato «Ufi. Ai Bn maM A* li UaWt t«tHM «• m 

knUi: hm. MM —w B iM mB m M 

■MMttA BflMBiB, Mil mM* Ml NNH—MlM.. IW MM 


•iiiMilMi tmrnr •> »MHk Ua. B IM wu MlM fNMM 
<AiMf •wwMm: 4 m (»m 

Fwf> the nem cord prow out tbe motor Abm of (he tienn 
of Um body, The Mneory oelto ariM from the cctodew u InvnedN 
4tHy at IM iM* of iM devatopinp oord» Hfkdinp ofw flbre iMs 
iMoord ifid aaotbcf oumrd lo ^la iM reoror flbna and fbroi 
Un ipiMi oenae. How Ute nerve ftbm eiiiin tUr pfOfar 
eooMidooo with dieli proper end or^ni to eor • MUed pfnblmii 
Oo the reoror neoae merely prow oul *blifKl^\ follosMop Ihe 


THe DBVll«fKSNT OF TBB KUMAM ItOOV M 
coune of Mu ickjUbocb, umli ibey ancogeKt iha imucM 
nUcbilwy m u> eoavoirOx u iMrajorna chwiMt or plivUat 
«ftMnce «Mdi ibe oaudM ew upon the gtoMnp oeve 
flbm? ?«*bBps MA play t pan Ia norw frosiOL 
THi IVB. T>» 4ev«]opfnMC of Aa e)o Is dosaly aoeftactad 
•1A dui of Iha br*U): liKlaad, (ba mlna is alwwA by dav«l(^ 
Btfo> to ba actually a budM<A porUon of iha txaii nadf. 



Oo aitbar si4a af Iba forabraln thus prosn out a hollow, duHilia 
VPlaulon. Aa Ato strucuira pwi out lowardt tM aurfaeu lAa 
outer wall of Ha spbarical and ponlon fdA uiwird, |iviB( i 
TweMyarad evp. Tbia cup is dadoed lo develop bu> Dm wIm 
add Cm undarlyljK pismeoiad layer. 

WbOa noeb of Aa an uaowa IS daiivad fnNQ dia metodsm^ 
Ms aiwl eemaa era abo ectedermal derivaiivaa. Oppoaite the 
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dcvdopific opUc nip part cf dia skifi iJildMia, fold* in, mQ 
SBpartiefPffM ihc«obrv«BkfVdlfncaiofU>»laM,In<nDWVwi»> 
bnio, M »• Mid, km forawtkfi « kncMi ta b« dJnetif 
diM lo iIm iiunukCf«a Aflbrdad to tM acoMlara) By tha provlmJ^ 
ofih*opefe«vp;wlMCh<rihlidCb»CMBninaBisuakBowB. . 

THft BAB, We have, resvliai dtapm, nowd (oow poinca In 
lb evetuiieoacy blueiy of tba Bubiba «ar. Tb embryonic 
dovelepmeni of ilie MX Hrucnina tMe a ctoealy conpenbk 
■tory. The eaiemel and middle^ar eevUMe ire formed frore 
(be rudlmiAU of iho Ani |dl openinti lb ear o«*lelei erln •$ 
pen of Om prUniiM Je** (mobui, Mm) end Brel |1U bar 
(mpei). In a ebrk ib laternal ear «vtty nialna e connwloji 
whbibeurfeeaofita bad ihio«i(haMRelldua(BndolyiapKails 
dgcO ead U bj been wjbiied ilM Iheear mi oneae iKbeeoM 
or^ like lb letani IM cnoele. Thli leemi canflmed by Ao 
devetopmofu of ihu iinKtura In man. Tb Aret IndMUoM of 
cM Uiieniel lan era paired thlekankiie of cheakia n elMer iMe 
of IM bdc pert of lb bad. Treai ibea ihlekinlnts develop 
pita «bleb iMk benath ib iwfaea end beMiM rouitdad. afo 
deeed eaviib. By alabanilaa and lubl'riifeae of ibae eaiviuea 
eriie lb eanele of ib aduli hiernel ear, 

me PBiMitivi DicuTiva tbact akp iTa dibivativu. 
Thoalntfieei fom of tb dlpaaUva iram la ibi men In an embryo 
iwo sieen or »e In ape, Tb eeOodem bs lb ebpe of lb 
IMncef • larpaiaa Id upper ponlon forme ib bMtoiri write 
of dM embry^ dJee. Below, li • eam^etely marpad wkn tb 
oomparaitvely lirii yelk te& 

la our repUUan ancaMon thie lec w dleiaaded wftb yolk 
fM wineli tb embryo derhod ite aourlebiseffi. tn oiammela 
dN yolk le reduced, bui ita loe perebu; ib eobtye b cutloiiely 
eoieervatjve in ice mesilofl of dUe etrvaura. tn ib abeenee of 
Ita fveluiloMry ttaory *o wotdd b at a loae lo oxplaJn ib 
OevelopmoBt in ita huiwea embryo of Uiii oompamilviy ui Bleai 
icriKiwa. It WM pointed oat, la our dlioiMion ofib biopeooile 
law, that li b noi paei adult Coma but pan embryoiue bktory 
cbi tb embryo repeeu;end ttara b no better aaam^ of ihb 
(bao tb preeance of ib yolk etc in man > Um devdop m ani of 
If) onifi whld) wm now pteecni in eoy adwlr aneeator of oun 
but vifikh waa an importaot fecior in Ib ettbryoab lift of ow 
lepljliap focefeibn. 



««i H. vMMfK «« »M|( IM Ml* 


bMAthir^ ofpn, It b iniln^ oTUnporuoM in oonatai 
of IM blood wMb In iU wills whkB eUT)' Blood bMwwi 
embryo tod pkcofin. la dvhy to omor of lufs slu icid 
evKHually dinppeOfS. 

Wuh dowmv^ KTOwtli OTUk s^ «i«ia of Um body lod iM 
onaiuil lOfBMOo of tin umbJIicil oart u tlw only emuittm 
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iM coteyD and CM nciDundini nnwnirM< Itw Mn()« 
orlfioBl wdodcirnal uc bacDniM gmAMlb pimbcd noarijp in 
wd. TIv le««c portion o( Ute de&aiUt« )^k MO ii reiegaiod 
lo ih« ouuUe aiM remaiM oojiACccod wJch ih* body thnu^ 
a *Jni Cuba r>uuiin| cha (angcb Df Che eord and eoiua^nf with 
iho snail intcaCisa. dvan dUa eenooiloA wuallv dlcappaanabMi 

the liAtB Mck. 




!!■»■■■ i*M Ut^» h»n—i WMiTM •••*•« «»<N itw 

S MiMMiaM «r IM aiMlM IMl M MM MU 4 . M M* 

HAM » MM HM IWIB '4 I* wmM » AmMAM am AMMMM H M 
■SMtA MM—x 0 «. S) I» aMi N* tM 0< U mM 4««mM 0 
■HkMtM vM iMM* M*l tOa 4MM U •(•<■•(• M Mm SaM* 
hA a H iWw (m ■mMi ««H*AMHa wHkiM 0 m>h« 

0a»>.7>«»HwMr«*MA«MM>»«0 mmim. pmiw bo 
nMMM) MHMiNW • MMMt C, NMW bM mMi aH. rw AMmM w 
■ II^|IAIH’ MAMMA (M •• )Mb N*. MA «M *«rt(0 MUI— M 
iM mil in 1M0| IMI»l|lMlMl. MMAH0 M MMXVA. HUV. 
itonMi M tofWMM MMim »* IW* IM ■AM' ^ «»• Mit 
if» MNnk tea AMiA OW Ml amiM wmam pa* bM OAtt* 

AfkP Aim, MHfMtA) 

Tba uppw peiclon of its oi'riO’ MonitM with ds 

IKMUO h longih of tM onbryo and baeo i iiaa a ilntflo bidwiAtf 
difAitivA iraoL In thb iwbothora |r«duanv OMoar ihabodlimlaft 
of ddhnMiacion Inco Us vaiioui adwlc divaatiM orgaoi: 
pbarvnx, ooaopoatiM. alomaoh. touatinaa (anaU aad laraa). 
Bill, ainea iha dlcaaii** orvina pliiy no cari Ja iBa ooyriaha>aac 
ot Che body untU tfiee blnh, tW raroain of ounpaniMr 
ttoall alaa in cha aady ambryo. 

To bailP iba dlacaifu luba hai oo eoaomloa wlcb iba 






^ b w .M 

• <>• m «»N( MIM rrM •>. aWM* ^ 
M Pk^. «fe M i m iiilM >M kMM^ 


TH« BiVSW^MlNI or 1 H§ BUMAK rOOV <U 
ovsidi or iba Mdy, 

Tba mouili otvitr 
il»v4o|i« u a pockM 
rVom tJw ovoida of ite 
haad. The mambtsAe 
cepanilng ii Ikom ihc 
ilirau brcdfci duna^ 

Iha flfih wetk; the 
•raJ opn inedevclopa a 
(nojiihlatar. 

Out Itom ilie nidK 
mancary illfaitlM iraci 

iharaapraui, beavaral 

itcFooi, DoJIo-r uiMea 
which, eonnf IMO 
coniaccwitn lurreun^ 
he toaaedarimt Uiauai, 
draw la baewra Im* 
mruint aduR erfana. 

Thahvarend Mncraai, 
doealy Maoehtad with difiwlva pntmm, aia ibrned in Uih 
ruhK>n. 'n>alan|i. too, ba|h rrema oiDuiar Miicromhrromihe 
dldMlve (rad, in Uh n|tea of iha pharynx. Piret davahpa a 
Mifia tube, thafvditmnt ofiM wlt»dplpa.11tH rerlu Into than-e 
bronchi, aea fer eecA cUa, vihidi, di«idin« npaetedty, iVulty 
aaawiM iha aonpha (tniom oTiha edtilt lime. 

A aaCDftd nadtan eutgrewU* rrain iha floer of Uia ibreat U 
the tKjTOJd ftand, Hlitehoilbr, m ha*« notad. Utia iinKhxt 
WM erifinell)' a difeatlva e«n. In Dm «a^ arobrye n N«U« 
M « aWnple pocket frowlai down from the endenUa oT the 
pfewyjut. Ofdy later doaa li Jeaa (ca ccauMUon wtti iba dipuha 
met and bacooia an erpn of iMantal aacraatot 
THS diki aioiOH. IfMaraeths fTormm m cbcaa mm h 
Iha davaloptneau of iha pharynpaJ or lill povch««. Mu saw 
waa Uuao fUh auuenma Ibr aeSM] bneibuc purpoaaa, hii 
ha early ambn^ besine an aatbidous davalOMmu olplla aland 
Iha Ibiaa aeoa M flsh an)brya< A aarba of peircbaa - Ibur pain 
•n nan - povn out from Iha sidaa or tbe pharyta, aod daote«ioM 
conaaeoodiei lo ibam dmlep ob iba ouiar furCM of On 
neck. 


Muur laaMaiii «« . oTiTMM^ 

■auMC U M «M .. mmi 

MMIM> • Tt» a^ M m 

wnn'iiu *•> w Oi* i( ,*«, wttu. Mflw 
•mm M AM.llo>N« Om AfW. Pmk, 

AKMA Uaawou, W. I. jwmm 




ANC THB VBDtlVIATBS 

TT« me of cBViarH, bowrtf, itevw fiMBt; (jll 
an$ areoMf devBlO0o4. tnd d» ivttc* dmcAkiBi (MaM for 
ttuii wbkik Baofw d»a tub* of eh® wwnil o*D »O06 W® 
•My. Ih* fit® of iM pouclw® a iftiflTW®)! TIm fru «rie, w® 
hove •Inudy itfted. 4 «velot» inte th® e®viLy of tO® reJAd® w. 
Mbkde in »iv)i life Ji rOI midcckkI whh ih® Cbrote by «tafrow 
luta (®«i®elu»Q wbe). Tb® »®ceacl p®* P©»*«h» b®eo^ 

locompHuons (ih® c«feeiQ® tofuil eoiM from dui itt^n}, 
third •nd fouOh poudM Wrtlii, in P®". boi becom® W|Wy 
BodiM IftsMd of Ovvelopiei nto bte*ihin< erpn®. Ow 


te M <b) 0 Ii tiM ■■ ««•■■» ••• «<• M W*®*® 

SSS « K-4-® -«- w •«»»-. t*®.. 


rrMM«M AN)® 

loM their coiwlor wWi ih® iw<l tod «•«•©? low 

•bod®. From ptrb of ih® (bird tod feureh pOMCb®® dmofep 'H® 
MioifcyfeU ^tiwl® - •'"‘‘I but hnpofUai er^ of 
UsnUo® Mpsd in Ih® adult ia ih® lid®® of tb® thjmkl iKsd. 
Pcotn oitw portion® of ih«i» pouobai d®viiep ib» thyoiu* 
llBn*. «bka mo lars® and upponniiy of pMt UnporttOM ut 

lai® fb«<®Mif® anO feraney. 

PRioiN ot THi cinevLATOty »y«Tai*, M»nyOf^oi to® 
ocViAcyVeena fbacUonbut littbdutini embryonic dovalopemai; 
th®lt araan cOBiW «ntMy of prowihteMr®® adult condiiiorM. 
Noe «>, hOMfcr. with (he elreuMioty tyotan. No moi® tai Uh 
nbeyo iban Ui T)» advll ao ilw allt of th® ladMuai Uv® 
wfthoui ®u>pba of food Aod onypeo; and the blood owm 
obtain ilxa mttarab Crocn (he loeiher. via ibe plaanu. ttd 
briOB than to ®w pm ©f tb® doveJopir* Wdy. 


TKS DtVtb«rHtNt OF TH« HVMAN lODr 4*» 


tb« iMterkJs from wbid Hoed vtcseJs ttKl blood «ob oriM 
m <lenved trocn (be nwMIe body leyer. Blood vtoatft «ecly 
develop in (he body ecilk lod the Uoli« «f the yolk cee; end 
Ote lioae ibe ecnbiye h (bree weeks ulil «gsedintb dny 
in slie, Mood vcomM have epiMred whbin ihe embno proper, 
THe HeeeT, Ai s pusipuip orpu, Ihe been it e bi«hly 
j ie eau ery fbeaire In earty mbryenle IHV. 11)11 stniratre Jui 
appeared (Dy • IVnIen of cm paired Mood vereeb) by die etid 
or ibe fcuctb week. It is a simple, teilwr iWillke heart aWch 
recdiaabkodryem (he vckielnB poekKeaiM che nau saneeue, 
peaMi H to a rinple aenun. (hM i» ihe s«^ vincrich aod 
(iHMo lArouph a bulMdca termMbiloA ince iha eorUe vnaecs, 
AI flrat (he heart n a faitly a(nltht luM, )H(J) iha vriuro 


lyini below (be veairieM. In (he 
eduli (hla poeicien la. hew> 
ever, rtveraed i Ihe acrla Ua abere 
ind (eihebaekerihavencrklak 
Ihii procM leoB beesmee 
jppareai In Ifie hionan emhryn: 
Ihe venWde twiaie. ip in 
diaped eurre. down la froei of 
ibe atrium, and, ai about 
nenih’i ape. tha aduli peelUen 
B aciaiited. tlia four aarlai 
ehamban, too, land le be rw 
dueed. IIm vwevi Mmta be> 
eem« liKorperaud Inw lha 
acriunv andmoac of (faeianUiial 
bulb la laken over leio ifae 
vwtrUe. 

The early anbryenJe Miman 
haan. Ilka (hat of an adult 
primUive veneOraie, fonna a 
alAgla rartaa of iirvniree. whar^ 
aa la lha aduK man we have a 
eompicte aepiracron of (be (wo 
jidet wtih iwo airia and (wo 
veatrielae. TUi secaraUeti 
k of c«(Dta, related to ibe 
prewnea Ot lands and the need 
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^ WAN aNO TBB 

ter ih« Mood foms u> tod from lbe*6 oit«» fron 

rwbedyciroulBUon. . , 

No fuch woiiUoR *• neocmry n dwombryo; (b«liif\#*re 
not funcrtoftin*. Md vwy )illte Wood ptscM iltfoujb fliem. 
Tb* of tetontten, hovrBvof. *»©q 

Tto »*>o'oottWM b«oine compWoly JWMtoJ W the Md of 0» 

MMod teOftia. Tht tiTte Hy 

bui th» MVoraUen roaiJw Jncoroptott u^UI ^***^< 

OMAiBi »1lo*ifl» Mood 10 PM* fiwly Mvmt tto wo mviita. 
TO^m obviOM* noMWlty, lo tb» Mek of function of 

««rtOOiitel«np>In‘l**duUU»oof.ly Mood rmWved «»h* 
Ml mten 1* dmt '^kh own** from «h*JW Bur *i Dm 
bM nowd »bov», «lm«« i*© Wood flow* throujh dio hin* in 
0 » ombryo. If tto t*o NIm of tb* Imrt we eocnpUWy 
M«emied. ono h*lf of iho •mbo©'* hmri *o»ild be ilmMt 

Ml ibo Mood enter* (ho embryo'* taen Weedfi tbe 

<m MOW" ’*** 

{»d ptacefiti). Tbe ifto Ift «” ^ 

Soe*^ to the W' Md* pwnpin* foneilon 

Jute heen to be divided ta* wo powful w- 

"Iottic a*chii. 1" the *d«H Mj Ih* Mood, pMilnd vp ibe 
mmi I" • wirel trynk, the *or». divldee bio • **fle* of 
Mind chwoeh P«* vP ("» ^ 

mted Mood i* «JI»ed b 0»* demi eoru to be dwnbuied 

IT fte body. In iwtd enkiel*.'««b ibe •vbmJwiioe of Mnff for 

Mi. itma eHeiuieU become mwli redweed end modrted. The 
d^ewTMt of (be kontc irdM In tbe hunttn embryo pretend 
e plenin WfWy coirpwtble w tbk pmloOonety hl-ory, 

At en eer^ etep* In bumen devilopmont there t* b»u * «in|le 

ori eithm •We, ourvlag up the side of the neck end ruimlni 

bpcfc do«n the dcreel mflon to ih* body. Tble fleet eorUc erd* 

llee b Ereol of the retton whew the liil powbee ere devsJoptop, 

Sondwhei kter three other ereiwi, the **sood to four* of the 
ttfte. tower. Tunnlni between nwaail'e pU pouchee. ud 
• 14R owmber of ihe •ertee, 4 poHnorw ere** eppMTt 
bMUnd tbe iMi pU poud). From ilii* !•« * »mell brendi tw 
beck 10 ibe lui>& but prwileelly Ml ihe blood » (hh entt 
eondtuiee until btrib to flow on »rp*e»d to the doreeJ tone. 
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■M* M UMM M Mt *MU ll Mm i*» MHIMa laM* •• 
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MTU' 4, MltMm )M. MW. TkPMaMtWMB 

MM*. IM MWW IMM* M MM pPMMP M MMO. A ftm 
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MT. * I-* ^ W^ 14 . AWw CWMMM M WW l lll B 
IWWM « WmMwmpV 

WbSe lha lowar brIiw b*v« b«an dmlopfev, ()M uppe* ooea 
haw bees 4e^nenijn|. The Itnt two socn dlMMear enUrely. 
The tMn* id eosnect e^hh tbc ethen ead beccnea iDOrely 
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MAH AND rUB VBBTSIIIATBS 
• conip«rtclv«4y «n«ll mod MQipoiiini blood » cbe bMd. 
lb« fourth ijcb ud iho culnoMf)’ now do ilniooi dw ontln 
lob ^ uUb( blood frotn >mn lo bodr. At their teed they 
difconoectod. tho tbunti ircb uloloi hw (ho left 
\Wtieh. tba iwt from i>w Htbi vooirkta. Both ihoio srefao* ore 
poind to becio with: but iooji (ho rifhc roomben of tb* poir 
dwiftdti, ind pnooAi^ «« an loft with only two tmt mnbi - 
tboM whkb Invo Ibo Iubti in adulc UTo. Tho feitnh onh lo the 
adult ord) of tho aoru, and (ho IMC b ibo puMOJW)' onary. 
•Hhou|h in (bo ombfyo li eendi id main blood eumoi to ibo 
demi oorlB rothar than (o tta nondbueilofMtt lun^. 
cincuLAroiv CHAMdio AT bioth. Omt chaniM lako 
n (ho aeoMfliy of eha dovoioplas eluld at blrih. Both 
0 [^^and food had cone froei ihonedwr: new the «n 0 iy«'i 
own dipMtlvo troo( and hin|i bO(in te function, Cemlaiod with 
(baea tfteniM on proround cfaantH in (ha dnoiatoo’ i>iMn. 

The bleed vnaad which bm ninrlfUBi from ploeanta 
to fbotidaro ciu oif» oed (he blood flew h eonAood to tho body, 

II h IB eenmlofl with iho luni dfauletion that ew fM Uw 
gneMt cod neoi »nHp| chenjao in blood flew. At birth, 
when tha hutfi hapin to fbnetlen, the two pwloualy •noli 
pulmenarr erwha Mdlnp te ihon dlitend with blood; ibo \ 
upper oed of the pulnonery arA aeon dooaa, eod. In cotton 
dutftao. all tho blood from tho riphl mtiriclft ftom wWeb Uw 
polfBoeery tniM olont erlaoa, new hewi to (bo hinia. Prooi tba 
hinn >ha hean new ncolvea fbr dw fint ilmo a hill flew of 
bleed Into lha laft mm. TUi elwmbar hid fortncdy bean 
abed by bleed from tha rl|ht atrium ihrovch e pap In the wall 
TUa pip new doaei; iho two aldea of tha haert en eooipladly 
eepentad, and lha aduh drculailen li (ateUUied Tlnaa dieupea ; 
taka plti^ in an Aceedinply ahert linaerter Wrth. OMalenBUy, « 
howevar, the pap la the bc^ penlUen falli to ckee. onyienaiod 
and wypBiiM Mood atNona mbc aad a *blM baby* naulU. t 
ooiTHATAV oeveLOPHiNr. The midy ef eobryelesy b a ; 
Barrow M*WB emaea with birth; but devatopment h evan Ibao \ 
far Pram eempleied. At tbei tima meny amicium, luch ao taeib 
and i^redueiiva orpans, are aUli pneeni only in a ludbnaftiary 
form, and dw beddy propcrlMU at Mnh ara nwrfcedb' dilTWent 
from Ibcsa of the adult. Preeanaa of proMh cr nducUon 
Quoupboui lifia. altheupb smsi prowdi ic cvar by lha 
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nrm nojoricy It mef^. and Imte de^ncntton tmtlif eate 
plMe uoUl lue la clw noonal liPe-tpaiw We may reuihty dtvlde 
a Bgnpal LiWpetlM mio CD iofaney • Mtwcea iKa tute ef the 
ABirbom aivd Uia eownerlon of tba cno pettun; (2> 
dlUheod > eaiina at pebcrt)’, iha batleelt)$ of poientkl leaai 
BcUviiy, usudly aonawhare bacween twelva and tiKaen y«an; 
(j) adelaweata, ie abetii majority: < 4 ) adult life. (S> a linaJ 
•dull p«k)d of old aie aed seneicciKa, ending In daaih. 
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ShmMM* • fWMV MiMf, «Mb. M Ik* •<«* MM. 1M Kn 
m ar4. ■e77iy«MV Immm M 

it*«(«w (AM* '4MMr if. awnMMV a** 4 c*., m.I' 


Marfcad cbaagat la proiwniena oeeur during iha aulkr 
peniM ot thb Wa have notad tha rapid tim of 

arowti) of Iha Ma and haad la tba «nbrTe: and ladead ihe 
•bola upper Mrt of dw body grcwi njMly bi Ibe nrly iiagaa, 
«BUa cha iowtf pant grew but dcnfly. TM bead in tha roetua b 
MtofBMi: at iwo rtMAcM, It ewncltutaa iIami half iha body 
laogih and eran iQ an btfui iHa bead it ralarMy large. Mm 
1 ,,^^ growth It over early In ceiidbeed, and tba aduR head b 
Bsallar pcoponlinacaly. 'Hw arm* tarty ebtata ihalr r^tb. 
Hia irunk patauieatiy nmaint ai a hgure of about half (to 
balk of iba body and about ihraao^ghUs of it* bngth. Tto iap 
ara tto alowan pan of ito body m itoir dcvalopmcni; even In 
a fairly lata foitm they eontlhuta but about eoa-fourth of ibe 
body Wigib. while In tto aduR tba kgi acceuei for about half 
our juture. 




4I» MAN AND THI VSkTISSATIS 

DifferenoB m (toNtt rau* an sorted ra many of iM 0190 
Of major fcBCum, (he bnla ihoM ihe imttu iroMb 
l^on bJnh and dM M leur yean. Some 1$ per cent 

ef the weight of di* Mvtern babe ie Inin: ibe edulc bnUa k 
bu eiM'fbnwch of ihe body wolfhc On iM ocher hoed. Ibe 
oiumM, wbicb comUtuie veil on u««rd half tbe weiihc of the 
aduli man, eoneUiaie but a quaner of dm bwlK of ibe baba 
RenurkMUy nurded ie (hair powUi are the «mhU 
AibUihiBoyan ia e nuUmoniarycondiUon and ramaia dormant 
for mer« itan a deeada Ax rwelva or ihirtaan yoara of 4 ti tbe 
R^uodoetin or|inj bava but abooi on» t a«Uh of Ihtir aduh 
nlfhc. DurlnitbaMaifawyean. bowsvw-ibeaaeormibany 
- thay bofin a npU pevnh, and (Hanoooira the aenimptloci of 
adwii candltlom In b«h primary and eecondaiy canal eha^ 
acian: Uime cbantea oeaur nora npWly in tha fbmalo. 

Ai Mnh Oia infant haa rouihly buc 9 par canc of iia aduh 
•aiCht. e(*e*RU 4 r(er of lu advli htl^ Both aalthc and beltht 
InomM aonaldarobly durlnp the fir* year, but iha tncraace l» 
•li^ ean^arod to that of the embryo. The rata of aroerth tiowc 
foncWflfiMy bafOro Mrtii: but, ovan eo, the rata dtirlnd the hM 
preniul month woold. If continued, rmult In an adult a thoucand 
mlliloo cbnm aa lar«a ce tha eunl 

At pebarty bedini a new period of pwh In both halcbt and 
weltht. parikularly the fbrmer. ‘fhli accalanUen batM and 
and! mote raMtUr In plrlt Uwn In boyi: prowth b preetKally 
cempbted Id ftmaba at about eldhtaan yeare. In atalec at abeoi 
twenty, 

OLP Aoa, InaeTuiethe cuceaaofaapacCaa orafi IMJvMael 
li smetind eoWy by Ua iveeeaa In raprodudnt IMf. Any 
tteiorm Id tha taee or (be indlvMuni wtakfa enabla it (0 eurvlve 
Utrouph Che reproduedve parM BMiH mere effCpHopt bu 
(haturm wfakb to pnaerve tbe indlvMcal beyoitd Ihe period 
of (vroduction or can of iha younewiU have no effect upon On 
lu^a of Che cpecCae ai reeaeuRd by id numben. la oooew 
quwA we find In pensil amonp anlmab that when Om iw 
productive period U over Ufb eoon ceaaee fOr meet Indlvlduak, 
DepmenCon sate In; bodily proCBBiie » 1 ew down. We eeo. In 
natara. few old enimab. NVIW itaanaUon of ectlviiMa and 
fbeHatmc. the procuronani of food becomae a dlfloiU problem, 
arKl a vietent death frwo coamMS or rlvalr soon cccaae. 


THI CiVSbOPHINT OP THB flUUAM BODY 
In aM, u ks ot^ar kAim«i», detfe* *sa Ui u lo^ 

I •dh’hlee eMi&. In woew mmiUiIMo fit raorotfucM 
mwUy eesMibmpcly in ilw Mie forrHt; bi flMVMiu] 

I d«clin* toBtourtMt iBon Uowly. Hmte ncicCY B^brdJ mtfiy 
nftpitrds lo Ih* old not found in nauira, but, lo, • pawn 
I wti 9 bBi iBBtMd ia bMlth an aaa of Rfiy haa oo dtt awi#: 

but iwwuy nw* yaan ef lib to otped. 

I Out body «i<an away* oa ecnokKfMchdiMrY, wiihte SMy 
aaaaoiia) and Irraplacaable airuaum. tandi ta Bnak doMv u> 
rapalr Inlurfaa mora aloaty* Our attln ihnnki bui liuk and 
bmtnaa wrUikWd ai iha ftt banaaih k tands lo b« utad up aad 
not raplaead, and Uia undariyu^ mwacfoa wWiat. ITm bom 
cba aaoai part raula tbair conioun but (and to loaa tna bma 
I lain wbkh ronn Oiatr rnain bulk and baeema bfUifo and aaitty 
rmecurad. *nia tooth, ImMaeoabla aflar Uio pamanant m, ofian 
baoln (0 (0 at anaahy aia, and many of «a. Jn a iiaHor ttanoa, 
«iO(i1d aoon parUh (Vm laek of nourlalunatte, 

Many of our oelli aaam poMndaily imnonal: if. fof ountfla. 

I iiaiua arc ukon from a yeuitf animal and kaM in ankMil 
cultKiUon. (bay may llva Widafinitaly. Tha IKb of a ehlakin U 
nornally but a (bw yaara; bat eriM lakan from (ho htan of an 
ambfyenle <bkk and kapi in anlfleU food madiura In |laa 
diihaa ara atOI aUvi. u (M ta wrluan, afiar aavaml dacodaa and 
ibomnoalCH erdam'«nMo. Cur o-maalii, for Uia atoa(oar(. 
0» not dift boaouaa of any lAdMd(oi fouh, bui baeauaa Ut 
MfnpUcatod aniam of wtikh (hay an a pan bnaka down. 

Ona fna( aoumo of eon daath - and conaaouaM body daaik 
llaa In cha etraulatecy ayiHm. It la upoo (ha Nood (bat (ha eat 
dapand for oxypaa and food; onea tMi aupply li eui off tt 
lndlvUuU^laoondiaa.Ie oidcrpenooKbantaeftaaabordau 
Inf of lha wBlh of Um anertei ddoKOb), wbUt may raouit le t 
oiniordowQ of tho Mood aupply to wma aananOM atruaura 
Bmi rt>on aarioui U tha fact that a hd|htenad Mood pmw 
mutta rmn (ha rwtrkwd Mood ipaca lo (ha ioa alaa(k amUa. 
Tb^ CDOy THuK in the bunUnd of Mood vaaaala, partfcaihrty 
unfomMta in tbe com of cha bnln bacaoaa of thhuv u brain 
uf» and Iha corwquatc inpaimei of owstalKy or of ecrroua 
control ow body aeUvWaa. , ^ 

In dvUlzed comnuniiiaa dw oU nMy be w«U eand for, Ttmy 
nwy be canfUily oourtahed. kap( fooui ootM aaortioo. pteoctad 
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in erett iMMSDre from diSMs*. $ 90 D«r «r laic', however, Ow 
meelilM bieeks down, viuU aeiMtin ceeie, dedib ocoa 
Nature l«i done with die indlvtduaJ - cane noUiini fbr ic aa 
soon as ic ha* ooenl to te^roduce, bch one of mi enutt Ae; 
the mce rMe on. 


A^PEN&IX t 


A Synoptic Classification of Vertebrates 

Ih Om brtoT eUuDkuieA irn Wow 8 (MsnW of minof tKup* 
Mv« becQ ontiuSi 8i4 fuMMiiOdi of luior froups bovo Wji 
iBAtto onl:r viWo iweoaufy for ttw pgrpom of Um proMii 
velum*. OenMc skiMi (A hillei) an a laMnl glvin only lor 
teioa dmUomI a tBa tan or OtuunitM; many femi Jw u 
tmpenaai as thoaa baled are^ io eenaaqaanea. enliML CwAori 
name* and, in laa <*i* of foaaUi, iloaa oT pMk)^ eaeumin 
are elvae la parantlnae*. 

Claij AOMATMa Uswlaa* ^tceraiaa) 

Oioaa OarieiTBaei. CMiiawU iStMas, DeveeUa) 

Oaoae AHasriOa. ai^lreWCDevefilaA} 

Oaeak H»TiaeiriACi. nM aAt*tfUunaa) 

OaeUL CyeiMTeMATA. AUi>am> aw {■atpia)'). &rfAa<wwM 
(break lanMy) 

CkAii PtACopum (archaK Jawed SihH) 

OtesB AarnaooiBA. oivshAy*(DMniBA> 

Oaeia ACAHTHeeii {tpiayilujkd. (lHia/M<0<'p«alBn) 

CkAU CHOMoaipHTKvta ObarkUKa flihai) 

Oftoaa CkAPoeekAeHn (prlmbhe ihaHu}, g T ad w rhebr (Ow 
venM) 

Oaoea BbA«ueiBAMCMM (ibafki, ikataa, iM rayu. 5er*M 
(«M«b ded^ CfflA)'e«^ih), CrMrttiM twbala ibarU 

ftaM Mrk). (Vraemrba (IbatU idafk), BMama 
(bwiMHtMek m(e<Aa«J 
OaOll HoLOCBPKAll (dUawena). Ow arre 

Ci>AM OitiieiiTHYii Oitshar beay Uwi 
SuacbAia AotiNOPTeayauCrv'Asotd Wnb) 

Oaeaa CHeHoaoiraT. CbrMptt (Devon^ paJeenticJdL tM- 
p4Mm (MuriMro. (paeiieMx CNehlr) 

Oaeia HoLOSTei. l<pUMm0<|arplba>.«4"ito(l>»Ada) 

Oaeai TiLioarM. CAiprrCbcma|), 5 ca»>i tr r((B»cfcBr8l). A MfMm 
(kO. Frbmiui (see re^ OiMmOof (troakShbL AdMa (auadtU. 
Otftwpcwfafdleba AeAk. /ftfparwwM fraa bana). PMia n w* 


4I« MAN AKn TH8 VBKTMftAIie 

lAuRnKu M bonO. UtWMtb CBcwtkr). Cjipebrns (au^X 
,4nbM(aAhX (ttkseo awl UMt). TMWfl 
riiM^rilTr >*■). Amtkti (toif-wd M), 

X«0M Abuem«(pUM ikU. SacfwMMtrfBtaevte 

wO, ArMfAriMtMX (tiui«9rtt#r) 

SWICI.*<I CK»ANICHTMI’l><a»« wWl IfUWBftl Mllrll*) 

IV8880A08R CkOMOPrikvoii QM«-AanM MtMX O/mMpm, 

(D**«m«a). UiUmic 

SUPtkOBPlt D/PNCi {luofflUw pr«pK). Mpara (DrmiMiax 

jiamruiioV (DoweiltAX 

ClaM Amphibia 

Ot&ift VabyrihihOPONTIA iptiWii'i* kmpblMuW. 

iPM (OuMeirkrauiX A’|«am (PmrilaAX fM/rMra (TriBiM) 
Okow UakotbA (MkmBnilBrf, kn-ti). H»ftoe>a UiiM 0 i«»A 
Sim. C^yiWtw>ig<Wlib<iHW)i .iMKfWMB (v«u««knd iWc 
.aA AMto4a LvaMwtWw (Wtkd wkwHUNtoi?, ^pPidn 
fTim. Ap^. ap^AMb 

Oten AHVkA(rr««i. («•*>. JUm<«Bm(n»nJVQp.AHA<e«(naieA 
MAX cm* wpA ftn* OurlMik («i«, iNiMw Qm* 

AtMrtSIB MlMe tMA) 

Obpia Apoca (0f OyniiieMWk) {vi>»fmUk» fenn)). MfVpp*^ 
CUJJ RipriLiA 

SuscbAiB ahapbipa 

OBPik CPTVCPtAVkCA (turn nfUM. Uinimm (niaiMAX 

ObMaCkblOHIa (cutCM. TVhbAp <(prWfB>X 7VM)9< («fl« 
•MM nsiMX teiHNM» CMdMtbMiX btumMjf Oots"" 

MMX CMBWtfTWA litfiwx 4MM«(CW4GPm(X »MMMlrU 
gkftMBj, <iMP9ln» tunW 

SVBCLACB ICHTHVPyTBBKOIA 

OkPBB IcHTMYPtAuaiA. MvMM* (TrlBaVOX /bMppmipo 
(J tM*), (CrB M BBWB) 

SUBCLAII aTHAPTPIAUAU 

OtOBk SAVMPTBkYOU (fflMOBBkft, «tt4. rtMMMPW, rtiiA 

UvmM. SkPWMWM (CrciBWeut) 

SMtCLAM kBPIPPIAUtIA 
OkPBk eOIV<RIA («r04tfElM ftpUM 

OiPBk RnyHeP^sPBALiA. (iwkon) 

OkPBk Sqvamata 

Su»»*c«A LACBkmiA (IttkfdBX PVraw (fPPalHr hAi^ 
caSum (CnueBPiH. mMuaiarX HAMpm ffjUk bppmyX 
^fkj - - (g)40 'mafce'), AWyaMWOo <b»raM 'tBkd'V 


A byNOFTic eL\»>ipicAi{OK veiTsaRATBS 4is 
(SfittlMoiH UaMx 4»piU (MM smk, ittn 
Ci m» U4 

SuiODoat Ophi»u Um^km}. ^ytl»K, AWi leoMt). 

(ffiiflM in4fc4>, Ofitta (nrUw), AtkHifO^ (e«m{MM wd 
WWW mwmtnX htkmfm (cmI mbL 0He« 

AmUf (laacQfidaj 

SuictAis AiieH««AUBCA CralitisnplJhQ 
OB9IA TKI«»P«HnA (UKWMk tOfTW?. 

luft$ ^fitak). UyHiamtka Orkade. ^fiewyn 
OftPHK CkocooitiA, Stt» f **atm (IvftmM. fT^-wmr (maw 
croMIk iumdit, Cn fwd tm, AMtaar, Otrrkti (IMUa 

OtOBK ?T>R0IAI.IR)A ObWf ftplllMk JttpaWiWril^iWiWf, /W< 
•Mjsbf UmMe), haaaOai (fyatmouti 
OkOIR 8AVkll«KlA(*f«WM-ilk«' diMMBn) 

SvptVRPU TKUOPPBA (GipMA. C W ywtwIfM. Afkimm 
Oanakt. Sink^arnfma, Ti^aatuakta (Cn>m««) 
SvMRPlt 8 *uaopooa (giMdrupMiX kmuMama, 
tit. /ipNNMTW, CmmMw, MatMtmaii (aI Jytwtk) 
OkPlk 0»iiTH)ac«u db«uin) 

lUPPkPK OftMiTHorPB* (MpMl). Cmymo^at (JuiMtek, 
paidatta. Ckfy/kamtna. faamamk f tu i , iakham^MtUam 
(Mr kt«CnC4Meiw d«*»lU 

8TI«»* h*u. JrifPMWM (JyniMA 
luickClA AX«VuftlAUk>*(Cwuwiw wwarM dMWgw^ 
/)*rlmakw. Hatota*m 

tuMASik CtlATePktA (MTMd OlMMvn, CfwiwpMA, 7W< 
e v ta ^ i fwwwft Wtpi 

9u«CbAi» SVKAPtcBA (fenw IiMIm caswrdi mmmiU 
OftCtR PivYCP*AM»*(ya f ffiAftAi>d CuPciAi u m). WwMm. 

CAwImwpw. Cmpa O M k i tktn 
OkPiB TaK«PiioA(tMiQM*lkar«pii>i>.P*nMi«wdTrlMik). 
Qnp i iwti. KaatmfjHe 

ClaM AVIi (bMi) 

SvkCLAH AACMAMiMirau (AfMaic HMu. Af 

e/m»nai(^vnaio 

8u»eAAAl HuAN>rKU<9ien t4«v<cMWM>)' Mikfa/ai, ftafa- 
opfl* (CMMMa, tsMM GMO, Pkarm fCowwX n0*«'4m 
(M39M^ OM/M (mot. PM uMai ), AmafaO {MMscn 
’AspMat bM* of MMa*cw), Argute (WrUh AMr. CMVte 
UuwtfWi gftii'JikWf (wm4. wiurOU<*0 Afiioa^m (ptepM, 
(pelOn pMrk, Getkt ((MA TVa^m^m thaiUl M' 
MiH(4o<t«) 


HAN aWBtmi v8n-rM»*Tes 




Clam Mammalia (mirnoMto) 

Oaoia Momotbimata. OrtfrAArt>-H*« (tfurtWO. BtkiSv 

0>?|7 Ml lti tl aea cuiata (uv •it'HB ailfia *»®P tt 4e»iW« 

SwBCi!<^MiTATH8aiA (you»i» bom ■H'*. ®"**5j^* 

4«v»leMd or i»o» TV 'I'm •»««» u* JofMate foctf *Qrt». 
MB^t«ribT 7 «l(«y *» *14 Vt** ivU peoltien unarttla. 

pfMui>abiy tolonc IMW) . 

Oaoia Pantotmibia fTrttubirtLWtil (Pfobible laeuim ^ 
iHcr U9ii of moMb) 

OaoMi TaieOMOoewTA. SvHNiTaMOHTA 
Oacu MAMPHAUA(v«*MriHiri«ib). 

DtryM ‘•lA^. SBr«Mpk*t» 

JmS^ fTUfltwWN •woKVri**»ir QtMM). PVW 

(AwnHoft 

Ikotb, or A«fi1Uia ’brnr*), f*4»»b"Mi t-wnVt). 
Ikin^mo), («1bibrt, CWwww, (««• 

ilMMAM. MIOMMOf SeiKb AmtrtM) 

SWICLAIt Bmthiha (MOAOdSfpNl) ^ 

Olou iwieTi'ioaAUnMeLMMfi, 
ihMpltef), (rr^tti. Stnf ttbrtiN), (Cm 

Oaeia Cabnivoia (lH*h iiHn) 

KiioaBia Cbdooonta (ireVie flwA-MUfi). Simpf. Otfwm 

SuiOBoiA wmlwwn 

. . . W»»W0 < MN*A*AW 

<^U 

*ABlM OTAAMIOAI ftWMtf. WW» _ . 

rAMU* ML'*'! O Oil n O (OU f MMO. ANMtMNlN««MMlk 

4fMM< HHMU. .. lOBiMMA MB UM AIHA V>**A 


fUtlCT HV«t(A10*l (MWl M«WA VHA« Mwm ( BO"«O X , 

IH. (HNHIX M<Ma nAl«A<M4H*<X Mr 

R^aA^eAMeo''* rSv?l>M«Al> COnmoima cm tMft *ML jA«rt 

rjtnr »^v*"r»AA mmmo Awoo. W in. **—■ (hma 
4 I»M <«U«k .I B ii U Ri'* tMOl ORAOiA 
R.rfiA» «)aH*ar <Mm »HaV TMa w ii Mori 

Suioaeia PiNNifioiA<ina/lB6etnf«0fM 

RABUr OTAIUBA* tH BN W R <IRA BBAA OM ’l tm ifm MBft. 
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Wjifcow totftwiiw’ ftlip* fciOMwim 

iuwmimi <Air»«iM) M«fe in 

*U • K«a(M)t M. SmUi 

Aa icuuM ibe Mhm Uw ar* mvMtfbM tor (nAni> 
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Protebl)' ntori ii ka»«n nBoui ilte ■wy «4r]lMt pfe«Mt of 
fiMftY eniitMet In Eui Afrtu chan In w odwr pin of (In 
worid TIm BMloakil MefefroiAd* loeludina •vkScnco of pMt 
p A fmirmtMtk fw lAi ftUia| of iH iMil 

wnaina ind mnlcrUil oJcura. From tb» tloa of tW lint 
pePPl»lndusinai. nearly 4 mililoiv yean ato, tM proves of 
huoMii skill 1 ) hen tracM ueui siooe took wore gridvaliy 
NplKed by Iron, pertanpsoo mOK Uian • tbouaaiwl yeaaa^ 
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iM Intanw davoUenal lift Uiit hava crown op vdcbln lt:and 
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roll pan in Iha modem wortd. (2/) 


STUI>y|»/0 IBB BAST 


THB ANC18HT WORLD 
T. R. Ohyer 
• m 

Tb* cMfiaUoA 0/ Un W«un WorM m beiQ nwv 
luiM A«> M i6» aherat «/ itm SM^uminaaB, 4 b 4 In tWi 
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of TiMUm's Msioiy< and of tba llfbt tlM» tbroan oo biisM 
Uaiory in foanl and oa tba Old Tbatasiaai aury. Ae inoe* 
dimryAapiaaoldiapiaMR lawaaitNb boa’ihaanhaaole- 
gbiaatt about Uitaak. Of} 
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